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ABSTRACT 

A molecular phylogeny and a review of family-group classification are presented for 137 species (ca. 125 genera) of the 
insect family Cicadidae, the true cicadas, plus two species of hairy cicadas (Tettigarctidae) and two outgroup species from 
Cercopidae. Five genes, two of them mitochondrial, comprise the 4992 base-pair molecular dataset. Maximum-likelihood 
and Bayesian phylogenetic results are shown, including analyses to address potential base composition bias. Tettigarcta 
is confirmed as the sister-clade of the Cicadidae and support is found for three subfamilies identified in an earlier morpho¬ 
logical cladistic analysis. A set of paraphyletic deep-level clades formed by African genera are together named as Tettigo- 
myiinae n. stat. Taxonomic reassignments of genera and tribes are made where morphological examination confirms 
incorrect placements suggested by the molecular tree, and 11 new tribes are defined (Arenopsaltriini n. tribe, Durangonini 
n. tribe, Katoini n. tribe, Lacetasini n. tribe, Macrotristriini n. tribe, Malagasiini n. tribe, Nelcyndanini n. tribe, Pagi- 
phorini n. tribe, Pictilini n. tribe, Psaltodini n. tribe, and Selymbriini n. tribe). Tribe Tacuini n. syn. is synonymized with 
Cryptotympanini, and Tryellina n. syn. is synonymized with an expanded Tribe Lamotialnini. Tribe Hyantiini n. syn. is 
synonymized with Fidicinini. Tribe Sinosenini is transferred to Cicadinae from Cicadettinae, Cicadatrini is moved to Ci- 
cadettinae from Cicadinae, and Ydiellini and Tettigomyiini are transferred to Tettigomyiinae n. stat from Cicadettinae. 
While the subfamily Cicadinae, historically defined by the presence of timbal covers, is weakly supported in the molecular 
tree, high taxonomic rank is not supported for several earlier clades based on unique morphology associated with sound 
production. 

Key words: systematics, taxonomy, morphology, nuclear DNA, mtDNA, combined data analysis, Auchenorrhyncha, 
Hemiptera, Cicadoidea, biogeography 


INTRODUCTION 

Cicadas are hemipteran insects known for their multiple-year life cycles, some of which are the longest known in 
non-eusocial insects, and for their loud, complex, and usually species-specific acoustic sexual signals or songs 
(Myers 1929; Claridge 1985; Williams & Simon 1995). Cicadas have become useful model organisms for studies 
of speciation and biogeography, because songs allow rapid assessment of local cicada communities and facilitate 
the detection of cryptic taxa at early stages of divergence (Marshall et al. 2011; Flertach et al. 2016). Cicadas have 
also become a focus of studies of endothermy (e.g., Sanborn et al. 2003; Sanborn et al. 2017), of endosymbiosis, 
where extraordinary examples of genome evolution have been documented (McCutcheon et al. 2009; Van Leuven 
et al. 2014; Campbell et al. 2015), and in technology where the nanostructure of cicada wings has served as a 
template for nanolithography to create hydrophobic, antireflective and/or antibiotic surfaces (Zhang et al. 2006; 
Xie et al. 2008; Flasan et al. 2013; Zada et al. 2016; Lin et al. 2018). Although cicadas are not major agricultural 
pests, they are a significant concern for orchardists and growers of certain crops (e.g., sugarcane—Ito & Nagamine 
1981; kiwifruit—Logan & Alspatch 2007; grapes—Mehdipour et al. 2016), and they are among the largest and 
most charismatic insects (Fig. 1). 

Morphological features involved in sound production have been used in Cicadidae classification to distinguish 
taxa ranking as low as species and as high as family. In the first subfamily-level schemes, Distant (1889) 
distinguished two groups in part by the degree of development of structures covering the timbals, the specialized 
sound organs of male cicadas. Later, Distant (1906) expanded the classification to three groups, the subfamilies 
Cicadinae Latreille, Gaeaninae Distant, and Tibicininae Distant, with fully covered, partly covered, and uncovered 
timbals, respectively. Although these subfamily definitions are maintained in part today, the taxonomic utility of 
some song-related morphological features has been repeatedly challenged, and widely varying numbers of families 
and subfamilies have been proposed through the 20th century (see Boulard 1976a, 1986b. 1998; Duffels 1993; 
Moulds 2005) (Fig. 2). Distant’s system of tribes has gone largely unexamined, although many tribes have since 
been added, and many recent changes have been proposed for tropical Asian genera (see below). 

The first formal phylogenetic analysis of the family Cicadidae was published by Moulds (2005), who included 
genitalic and internal reproductive characters along with external morphology including sound-producing 
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structures. His cladistic tree (Fig. 3) was used to support a three-subfamily system, partly matching Distant's 
groups, that has achieved general acceptance (e.g., Sanborn 2013). Moulds also concluded that the genus 
Tettigarcta White (the “hairy cicadas) forms a sister-clade to the rest of the cicadas, leading him to support a two- 
family classification of the Cicadoidea (Tettigarctidae and Cicadidae). 



FIGURE 1 . Superfamily Cicadoidea. Left to right, and top to bottom (all in Family Cicadidae except Tettigarcta)'. Magicicada 
septendecim L. (17-year cicada)—Cicadettinae, USA, photo C. Simon; Psithyristria grandis Lee & Hill—Cicadinae, 
Philippines; Kikihia muta (Fab.)—Cicadettinae, New Zealand; Tettigarcta crinita Distant—Tettigarctinae (Tettigarctidae), 
Australia, photo C. Simon; Lembeja vitticollis (Ashton)—Cicadettinae, Australia; Odopoea insignifera Berg—Cicadinae, 
Argentina; Ouintilia wealei (Distant)—Tettigomyiinae n. stat., South Africa; Stagira sp.—Tettigomyiinae n. stat., South 
Africa; Okanagana rubrovenosa Davis—Tibicininae, USA. Images not at matching scale. Photos by K. Hill and D. Marshall 
unless specified. 
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FIGURE 2. Historical shifts in the number of families and subfamilies in Cicadidae classification (excluding Tettigarctidae). 


Several cicada genera and three tribes (e.g., Buckley & Simon 2007; Marshall el al. 2008; Marshall el al. 2012; 
Popple 2013; Sota et al. 2013; Hill et al. 2015, Owen et al. 2015; Marshall et al. 2016; Lukasik et al. 2017; Owen 
et al. 2017; Wang el al. 2017) have been examined in molecular phylogenetic studies, but no family-level genetic 
analysis has yet been completed to test Moulds’s cladistic tree. Additional phylogenetic work is especially needed 
because Moulds’s study incorporated just 70 current Cicadoidea genera of the approximately 450 known 
worldwide and 21 of the 44 tribes known before this study (see Sanborn 2013; Sanborn 2014a; Sanborn 2018), and 
the sampling was geographically biased toward Australasia. Few cicada genera were included from North America 
(2), South America (5), and Africa (1), although cicadas are diverse in all of those regions. 

In this paper we present a molecular phylogeny of the true cicadas plus the hairy cicadas, together with a 
review of Cicadidae classification. Using nuclear and mitochondrial loci, we find strong support for the deep-level 
relationships in Moulds’s morphological cladistic tree and its associated taxonomic changes. In part due to greater 
taxon sampling, we also find many strongly supported conflicts in the placement of genera within the subfamily 
and tribe classification. Where taxon placement in the molecular tree contradicts current classification, we make 
the necessary taxonomic transfers supported by morphological characters. We elevate the tribe Tettigomyiini in 
Cicadettinae to subfamily rank, and we describe 11 new tribes. We confirm only limited support for older proposed 
deep-level clades based on unique morphological features associated with sound production, as discussed by 
Boulard (1976a, 1998) and Moulds (2005). 


MATERIALS AND METHODS 


Taxon Sampling and Identification 

For most species, cicada tissue was preserved in 95% ethanol at the time of collection and stored at room 
temperature or chilled on water ice until long-term storage at -20°C or -80°C. Some cicadas were preserved whole 
in ethanol, while in other cases one or more legs were removed at collection and preserved in ethanol, after which 
the remainder of the specimen was dried for pinning. A few species were sequenced from legs taken from dried 
museum specimens. Samples were obtained through a global network of collaborators (see Table 1 and 
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Acknowledgments) and identified by consulting primary literature and regional experts. Taxon sampling spanned 
the three described Cicadidae subfamilies (Moulds 2005) and the two extant species of the sister-family 
Tettigarctidae. Phylogenetic studies of some of the larger tribes (i.e., Cryptotympanini—Hill et al. 2015; 
Cicadettini—Marshall et al. 2016; Zammarini—Goemans 2016; Platypleurini—Price et al. in prep.; and Cicadini 
and related tribes—unpublished data) helped refine the final choice of taxa. Genbank sequences from two genera of 
froghoppers (Cercopidae) were selected as outgroups based on the Auchenorrhyncha phylogenies of Cryan & 
Urban (2012) and Cryan & Svenson (2010), bringing the total number of taxa in the analysis to 141. In some cases, 
sequences from two specimens of the same species (and/or sequences from Genbank) were combined to make one 
chimeric exemplar (see Table 1). 
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TABLE 1. Cicadoidea specimen, locality, and collection data, with loci sequenced for each sample. Asterisked taxa are outgroups from Cercopidae. Genbank numbers are shown when 
sequences were taken from that database and combined into chimeric exemplars; accession number sets for sequences obtained in this study (marked by 'x') are given in the Results (COI, 
COII, 18S) or the sequences are available in the Supplementary Data File(EF-la, ARD1). 
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Megatibicen auletes (Germar, 1834) 04.US.MD.ZYL.01 38.121 -76.364 Maryland USA 2004 J. Zyla KR674156 KR674156 KR705769. 
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Pagiphora aschei Kartal, 1978 03.GR.GRE.RET.22A - - Crete Greece 21/08/03 T. Trilar, K.P. Trilar 

Pamis a sp. - 08.AR.MN.IES.03 -25.679 -54.450 Misiones Argentina 6-7/01/2008 Simon Lab 

Parnquila magna (Distant, 1913) 06.AU.WA.EMG.03 -28.154 118.071 WA Australia 16/02/06 Simon Lab 






TABLE 1. (Continued) 
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Zammara smaragdina Walker. 1850 03.CR.HE.LSB.01 10.431 -69.002 Heredia Costa Rica 14/08/03 J. Cryan, J. Urban 






Specimens collected on C. Simon-lab field trips were given a unique composite specimen code containing a 
two-digit year, a two-letter country, a two-letter district, a three-letter location, and a two-digit specimen number 
(Table 1). Codes established by collaborators were sometimes retained. Alcohol-preserved specimens are stored in 
the Simon research collection at the University of Connecticut and the pinned specimens are stored at the 
University of Connecticut Biodiversity Research Collection or in the collection of M. S. Moulds. Indian specimens 
are preserved in research collections of the Museum and Field Stations Facility at the National Centre for 
Biological Sciences, India (NCBS). 

Genetic sequencing, alignment, and model selection 

Genomic DNA was extracted from leg muscle or (rarely) other body tissue such as thorax or abdominal muscle 
using the Qiagen DNeasy Tissue kit (Qiagen, Valencia, California, USA), the Clontech Extract II kit (Clontech, 
Mountain View, CA, USA) or the Nucleospin Tissue kit (Macherey-Nagel, Bethlehem, PA, USA) following the 
manufacturers’ instructions, with most digestions gently agitated overnight for approximately 18 hrs in a HYBAID 
Mini-hybridisation Oven (National Labnet Co., Woodbridge, NJ, USA). 

Using the primers and annealing temperatures shown in Table 2, portions of five genes were amplified— 
mitochondrial cytochrome oxidase I (COI), mitochondrial cytochrome oxidase II (COII), nuclear elongation factor 
1 alpha (EF-la), nuclear acetyltransferase (ARD1, see Owen et al. 2015), and nuclear 18S ribosomal RNA (18S). 
Polymerase chain reaction (PCR) recipes and profiles were varied to optimize results across different cicada 
genera. PCR reactions mostly used Ex-taq or Titanium taq, with 25 pi volumes and 0.5-5 pi of template depending 
on sample concentration (usually 1-2 pi), 0.13 pi of taq, 1.25 pi of each primer (10 uM), and 2.5 pi each of 10X 
buffer and dNTPs. Some reactions were run at half- or quarter-scale. The basic PCR reaction was as follows: (1) 
94°C for 2 to 2.5 min; (2) 30 cycles of 94°C for 45 sec, anneal temperature (see Table 2) for 45 sec, and 72°C for 75 
sec (90 sec to 3 min for 18S, some COI, EF-la with long introns, and COI+COII co-amplification); (3) 72°C for 5 
min. Annealing temperatures for COI, COI+COII, and difficult cases were lowered as far as 45°C (very rarely 
40°C). For ARD1 and COI+COII, a touchdown PCR protocol was routinely used as follows: (1) 95°C for 1 min, 
(2) ten cycles of 95°C for 1 min, 55-45°C for 15 sec, and 68°C for 75 sec to 1 min (2 min for COI+COII), dropping 
1°C for each cycle; (3) 30 cycles of 95°C for 30 sec, 45°C for 15 sec, and 68°C for 75 sec (2 min for COI+COII); 
(4) 68°C for 5 min. Touchdown was occasionally used for COI and EF-la, commonly with longer extension times. 
Some specimens required re-amplification of a small amount of the initial PCR product (i.e., dipping a 10 pi pipet 
tip for transfer), occasionally combined with a touchdown protocol. In addition to the above protocols, some 
Cryptotympanini specimens were handled as described in Hill et al. (2015), and some samples ( Diemeniana , 
Kikihia, Notopsalta ) were handled as described in Arensburger et al. (2004). 

PCR products were first run on 1% agarose gels to check amplicon size and then cleaned using the Qiagen, 
Clontech, or Nucleospin kits from the above manufacturers, according to the kit instructions, or with ExoSAP-IT 
(USB Corp., Cleveland, OH) at 1/1 to l/4th the stock concentration. Some samples required cleanup from agarose 
gel bands cut and cleaned using Promega Wizard SV Gel and Cleanup kits (Promega Corp., Madison, WI, USA). 

Cycle sequencing was conducted using the Applied Biosystems (Life Technologies Corp., Carlsbad, CA, 
USA) Big Dye Terminator vl.l cycle sequencing kit at 1/8- to 1/4-scale reaction volume. For some specimens, a 
modified protocol used 0.25 pi BigDye 1.1 (Applied Biosystems), 0.75 pi BDX64 (MCLAB, South San Francisco, 
CA, USA), 1.5 pi BigDye 5x buffer, 0.7 pi of 2 uM primer stock, 2.2 pi of H20, and 1-3.5 pi of cleaned PCR 
product. The general sequencing protocol was as follows: (1) hold at 96°C for 2 min; (2) repeat 30 cycles of 96°C 
for 30 sec, 50°C for 15 sec, and 60“C for 2.5 min; (3) hold at 60“C for 5 min. Sequencing products were cleaned by 
Sephadex (Millipore) filtration and visualized on an Applied Biosystems ABI 3100 capillary sequencer. The Indian 
material was extracted and amplified in the Kunte Lab, and sequenced in the NCBS Sequencing Facility, usually 
using the protocols described above. The sequences of Subpsaltria yangi Chen were obtained in the laboratory of 
Cong Wei, Northwest A&F University, Shaanxi, China. 

Sequences were analyzed using ABI Prism Sequencing Analysis software v3.7 (Applied Biosystems), aligned 
in Sequencher v3.1 (Gene Codes Corp., Ann Arbor, MI) or Geneious R6 (Biomatters Ltd., Auckland, New 
Zealand), and further aligned and checked by eye. Codon translation was used to confirm the absence of stop 
codons in coding regions. Most of the noncoding UTR region found in the ARD1 gene was discarded as 
unalignable, as were the intron sections of EF-la. Six EF-la exons were confirmed within the retained sites. 

Heterozygous sites in nuclear-gene sequences were coded with their respective IUPAC ambiguity codes. 
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During alignment of the mitochondrial sequences, chromatograms were checked for double-peaked signals 
potentially indicating amplification of paralogous nuclear copies (numts) (Song et al. 2008). In these cases, PCR 
amplification was repeated at a higher temperature, or a longer fragment was amplified in order to exclude the 
putative paralog. In a limited number of these cases, amplified products were cloned with TOPO TA cloning kits, 
with the original PCRs repeated with PrimeSTAR HS DNA polymerase (Takara) or another high-fidelity taq. 


TABLE 2. Primers and PCR conditions used. 


Gene 

Primer Name 

Primer Sequence 

Reference 

Temperature 

COI 

COI 

HC02198 6 

TL2-N-3014 

TAAACTTCAGGGTGACCAAAAAATCA 

TCC A AT GC ACTA AT CT GCC ATATTA 

Folmer et al. (1994) 

Simon et al. (1994) 

45°C 5 , 55-45 2 

COI 5’ 

COI 5’ 

COI 5’ 

COI 5’ 

LCO1490 

COIBarcicadaFl 

COIBar_cicadaF2 

HC02198 

GGTCAACAAATCATAAAGATATTGG 

GAAAAAATGRTTTTTYTCAACTAAYC 

TTYTCAACTAATCAYARRGAYATTGG 

TAAACTTCAGGGTGACCAAAAAATCA 

Folmer et al. (1994) 

Owen et al. (2015) 

Owen et al. (2015) 

Folmer et al. (1994) 

45 °C 

COI 3’ 

COI 3’ 

Cl-J-2195 

TL2-N-3014 

TTGATTTTTTGGTCATCCAGAAGT 

TCCAATGCACTAATCTGCCATATTA 

Simon et al. (1994) 

Simon et al. ( 1994) 

56°C 7 

COI 

Cl-J-1751 

GGATCACCTGATATAGCATTCCC 

Simon et al. { 1994) 

sequencing 

COII 

TL2-J-3032 4 

TK-N-3786cic 

AATATGGCAGATTAGTGC 

GTTTAAGAGACCATTACTT 

Sueur et al. (2007) 

C. Simon lab 

53°C, rare 45 

con 

COII 

TL2-J-3033 3 

A8-N-3914 

AATATGGCAGATTAGTGCA 

TCATATTATTGGTGATATTTGAGG 

C. Simon & F. Frati 

Simon et al. (1994) 

53°C 

COI+COII 

tRNA_MetF 1 

tRNA_MetF2 

tRNA-TyrF 1 

TK-N-3786 

GATAAGCTAAGWTTAAGCTAATGGG 

GCTA AT GGGTT C ATACCTC ATTTAT GG 

CATAAATAAATTTACAGTTTATTGCYT 

GTTTAAGAGACCATTACTT 

Owen et al. (2015) 

Owen et al. (2015) 

Owen et al. (2015) 

C. Simon lab 

55-45°C 2 

COI+COII 

Cl-J-2195 

TK-N-3786 

TTGATTTTTTGGTCATCCAGAAGT 

GTTTAAGAGACCATTACTT 

Simon et al. (1994) 

C. Simon lab 

45°C 

COI+COII 

COI+COII 

HC02198 

TK-N-3786 

TAAACTTCAGGGTGACCAAAAAATCA 

GTTTAAGAGACCATTACTT 

Folmer et al. (1994) 

C. Simon lab 

45 °C 8 

ARD1 

ARD1 

1041F 

1733R 

TGGAAAGTGTTTCTGTCACATTTTCG 

ATCTCTTTTCATAGCGTATGCGTC 

Owen et al. (2015) 

Owen et al. (2015) 

55-45°C 2 

ARD1 

ARD1 

F orShort 

RevShort 

CGCTTT GT GAGAGA ATTRC 

GTATGCGTCTTCACCRTCTGC 

This study 

This study 

55-45°C 2 

ARD1 

ForShort 

CGCTTT GT GAGAGA ATTRC 

This study 

55-45°C 2 




. continued on the next page 
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TABLE 2. (Continued) 


Gene 

Primer Name 

Primer Sequence 

Reference 

Temperature 

ARD1 

RevShorter 

CCRTCTGCATAATATTTTGG 

This study 


EF-la 

F650-cicada 

TGCTGCTGGTACTGGTGAAT 

Arensburger et al. (2004) 

58°C 5 

EF-la 

F650-ambig 

TGCTGCKGGTACT GGTGAAT 

This study 


EF-la 

R2855-cicada‘ 

ACACCAGTTTCAACTCTGCC 

Sueur et al. (2007) 


EF-la 

EMlFor2 

GT W GG W GTTA AC A ARAT GG A 

This study 

46-54°C 

EF-la 

EMI Rev 1 

CTSAGRGGCTTCTCAGTKGG 

This study 


EF-la 

EM2For2 

GARGAAATCAARAARGAAG 

This study 


EF-la 

EM2Rev 

CCTACWGGSACTGTTCCAATACC 

This study 


EF-la 

calliopeEMint2 

GCCTTAACCCGCCCTGTGCAG 

This study 

sequencing 

EF-la 

calliopeEMintRev 

CCATTTTGTTATGGAATTAAG 

This study 

sequencing 

18S 9 

IF 

TACCTGGTTGATCCTGCCAGTAG 

Giribet et al. (1996) 

54°C 

18S 

5R 

CTT GGC A A AT GCTTT CGC 

Giribet et al. (1996) 


18S 

5F 

GCGAAAGCATTTGCCAAGAA 

Giribet et al. (1996) 

54°C 

18S 

9R 

GATCCTTCCGCAGGTTCACCTAC 

Giribet et al. (1996) 



1 Note that EFl-R2855-cicada was identified as “EF1-N-1419” in Sueur et al. (2007); also sometimes called DV-EF-R1. 

2 Used touchdown protocol. 

3 Incorrectly referred to as “TL-2-3034” in some publications. 

4 Incorrectly referred to as “TL-2-3033”, also sometimes called 3034b. 

5 as low as 1 min extension, occasionally up to 2:30. 

6 Sometimes referred to as Cl-J-1490. 

7 Up to 2:00 extension time. 

8 Up to 3:00 extension time 

9 18S protocol: 54° C anneal, 1:45 extension, 30 cycles. 

Occasionally during the sequencing stage, and before beginning the final phylogenetic analyses, simple 
maximum-likelihood analyses were conducted separately for each amplicon in RAxML v8.1.17 (Stamatakis 2006), 
using the rapid bootstrap option and the GTR+Gamma substitution model. These topologies were examined to 
check for unexpected identical matches and conflicting relationships that could indicate specimen mixup or 
contamination. Such checks were performed at the amplicon level prior to concatenation into completed gene 
sequences. 

Partitioning schemes and MrBayes-available substitution models for data subsets were selected using the 
“greedy” search algorithm and the BIC criterion in PartitionFinder vl.0.1 (Lanfear et al. 2012) with Python v2.7 
(Python Software Foundation 2010), with thirteen subsets including individual codon positions of protein-coding 
data (with each gene separately treated at first) and the 18S ribosomal data. Data subsets were separately tested for 
base-composition bias, which can distort phylogenetic analyses (Felsenstein 2004), using a chi-square test of 
homogeneity in PAUP* v4.0 (Swotford 1998). 

Phylogenetic estimation 

Bayesian and maximum-likelihood (ML) phylogenetic trees for the combined genetic dataset were estimated using 
MrBayes v3.2.4 (Ronquist et al. 2012) and GARLI 2.0 (versions 2.0.1019 and 2.01.1067) (Zwickl 2006). For the 
MrBayes analysis, model settings were assigned following the partition scheme and substitution models shown in 


16 ■ Zootaxa 4424 (1) © 2018 Magnolia Press 


MARSHALL ETAL. 






the Results, with all substitution model parameters ( statefreq , revmat, shape, pinvar, and tratio) and relative subset 
rates ( ratepr=variable ) unlinked. Gamma distributions were given four rate categories as was assumed during 
model selection, and a default exponential branch length prior with a mean of 0.1 substitutions/site was assumed 
for all data subsets (brlens=unconstrained:exponential[10]). Two independent, simultaneous analyses (nruns =2), 
each with four chains, default heating, and a different random starting tree, were initially set to run for 3 x 10 8 
generations, with MrBayes set to stop the analyses when the average standard deviation of split frequencies (a 
comparison of topological similarity between the paired analyses) dropped below 0.005 ( stoprule=yes , 
stopval=0.005, with diagnfreq=3 0,000) with the default burnin of 25% ( relburnin=yes , burninfrac=0.25). 
Autotune was also set to yes. Other parameters and settings not mentioned here were left at the MrBayes default 
values. Chains were sampled every 30,000 generations, and post-burnin effective sample sizes were checked using 
Tracer vl.5 (Rambaut & Drummond 2007) and confirmed to be above 200 for all parameters. 

GARLI was used to estimate maximum-likelihood (ML) bootstrap supports for the branches in the MrBayes 
tree, using the same partitioning scheme and with the model parameters and relative rates separately estimated for 
each data subset. Gamma distributions were estimated with four rate categories. For each heuristic search replicate, 
the starting tree was obtained by stepwise addition under ML with attachmentspertaxon set to 50. 
Genthreshfortopoterm was set to 100,000 and significanttopochange and scorethreshforterm were set to 0.01 and 
0.05, respectively, allowing for more thorough topology searches. All other settings were left as shown in default 
form. For each of 200 bootstrap replicates used to assess branch support, one heuristic search was completed under 
the above settings. The resulting ML bootstrap values were mapped onto the MrBayes consensus tree along with 
the Bayesian posterior probabilities. 

To check for effects of missing data on the analyses above, the main dataset was trimmed to an 80-taxon 
dataset that was nearly 100% complete for 3' COI, EF-la, and the ARD1 locus; the other gene segments were 
included if available for those taxa. The Cercopidae taxa were excluded, and one Tettigarcta sequence was 
assumed as the outgroup. This dataset was analyzed as above and the results compared to those from the 141-taxon 
dataset. 

MrBayes v3.2.4 was also used to estimate the Cicadidae tree using the genetic data combined with the 
morphological dataset from Moulds (2005). First, the taxon sampling in the genetic dataset was reduced to include 
the 42 genera for which both data types were available (including the Cercopidae outgroup and Tettigarcta). One 
exemplar was used for each genus in the current analysis, and genetic and morphological data from different 
species of the same genus were combined when necessary. When more than one species was available from either 
dataset, the representative with the most complete character set was selected. State values within each character 
were adjusted to avoid missing states after taxon deletion, as necessary. The data were analyzed in MrBayes in the 
same manner as for the molecular data, but with the morphological characters grouped in a separate subset under 
the MkV model (with codiag=variable to reflect the absence of invariant characters). 

Accommodating base composition bias and potential beterotachy 

The time-reversible DNA sequence models used in the above analyses assume base frequencies at equilibrium 
across the tree, but the chi-square test of base-composition heterogeneity was significant (p< 0.05) for the mtDNA 
third codon-position data subset. Base composition bias can exacerbate the problem of long-branch attraction in 
phylogenetic analyses (Felsenstein 2004). As a result, two approaches were taken to examine potential effects of 
nonstationary nucleotide frequencies on our analyses. First, a new MrBayes analysis was conducted as above with 
the main dataset but with the third position mtDNA sites RY-coded (i.e., with the bases coded by purine or 
pyrimidine category), converted to binary state characters (0/1/?), and analyzed using the Mk+Gamma substitution 
model. Maximum-likelihood bootstrap values for the nodes in the MrBayes tree were obtained from 1000 bootstrap 
replicates of the same combined, partitioned dataset using RAxML version 8.1.17 (Stamatakis 2006)—Garli was 
not used because it does not allow estimation of among-site rate variation for binary character subsets, while 
RAxML offers a gamma distribution for such data. RAxML was invoked using the -f a option, with a 
GTR+Gamma+P invaJ model estimated for each data subset (but Mk+Gamma+P invar for the binary data), and with 
model parameters optimized to 0.001 InL points (-e 0.001). 

In the second analysis, heterogeneity in base composition was addressed using nh PhyloBayes vO.2.3, which 
allows for the evolutionary model to vary in time along lineages as well as across sites (Blanquart & Lartillot 


PHYLOGENETIC SYSTEMATICS OF CICADIDAE 


Zootaxa 4424(1) © 2018 Magnolia Press ■ 17 



2006). For this more computationally intensive approach, the smaller dataset of 80 taxa (without missing data) was 
again used. The software was run with the bp model and four rate categories selected, with the chains sampled once 
every two cycles. Otherwise default settings were used, which allowed the Bayesian algorithm to estimate the 
number of break points along the tree (locations where base frequencies change). The monitor subroutine was used 
to plot the posterior log-likelihood over time and identify the number of burnin samples to be discarded (in this 
case, 1000). The readtopo subroutine was used to calculate the posterior consensus tree. Four independent 
replicates of this analysis were conducted, and each was run until plots of the posterior probabilities were stable 
over about 6000 samples. 

Taxonomic analysis 

Some relationships supported by the molecular analysis conflicted with the existing family-group classification of 
the Cicadidae as listed by Sanborn (2013) (see Results). Focusing on well-supported conflicts, we used the 
relationships in the molecular tree to guide a post hoc morphological reassessment of tribe and subfamily 
classification, with emphasis on the character set used by Moulds (2005). In some cases, this involved taxonomic 
reassignment of genera and/or tribes to existing groups, with or without redefinition of diagnostic characters. In 
other cases, construction of new family-level groups was necessary, especially for genera not included in earlier 
phylogenetic work. During this process we sought to create only the minimum number of new groups needed to 
accommodate the findings of the molecular analysis. Where possible, type species of type genera were examined 
for tribal definition, and identified material for some tribes was borrowed from the British Museum. 


RESULTS 


Molecular phylogenetics 

Genetic data and model selection. The final alignment for 141 taxa contained 4992 sites distributed as follows: 
1485 bp from COI (mtDNA), 684 bp from COII (mtDNA), 516 bp from ARD1, 423 bp from EF-la, and 1884 bp 
from 18S. COI (MG953010-MG953094), COII (MG952981-MG953009), and 18S (MG953095-MG953188) 
sequences have been deposited with Genbank. Concatenated-exon sequences for EF-la and ARD1 are available in 
the Supplementary Data File as part of the full DNA alignment. The fraction of the 141-taxon data matrix that was 
missing was 37.6%, as calculated by Mesquite v3.04 (Maddison & Maddison 2015). With the outgroup Cercopidae 
removed, 1537 sites were parsimony-informative, 261 were variable but parsimony-uninformative, and 3194 were 
invariant. Pairwise uncorrected p-distances within the ingroup were below 20% for the combined mtDNA 
sequences in most cases, with a maximum of 27%. Ingroup uncorrected distances ranged up to 19% for ARD1 
(with a few exceptions), 17% for EF-la, and 3% for 18S. PartitionFinder analysis of the dataset yielded a seven- 
subset scheme which is shown in Table 3 along with the recommended substitution models. 


TABLE 3. Partition scheme and substitution models used for subsets of the genetic dataset. 


Subset 

Number of sites 

Substitution Model 

mtDNA - 1 st coding position 

723 

GTR+I+Gamma 

mtDNA - 2 n<1 coding position 

723 

GTR+I+Gamma 

mtDNA - 3 rd coding position 

723 

HKY+I+Gamma 

ARD1 & EF-la 1 st position, ARD1 2 nd position 

485 

K80+I+Gamma 

EF-la 2 nd coding position 

141 

SYM+I+Gamma 

ARD1 & EF-la 3 rd coding position 

313 

GTR+I+Gamma 

18S 

1884 

SYM+I+Gamma 
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r TETTIGARCTIDAE: Tettigarcta tomentosa AUSTRALIA' 
TETTIGARCTIDAE: Tettigarcta crinita AUSTRALIA 


i = 0.1 s/s removed from branch 


FIGURE 4. MrBayes 50% majority rule tree (“five-gene tree”) from the final partitioned analysis of the DNA dataset, with 
posterior probabilities and ML bootstrap supports shown. Taxonomic assignments before and resulting from this study are 
shown to the right, as well as countries of origins of the samples following the species names, colored by biogeographic region 
(see map inset). Italics are used with the former taxonomy to emphasize species that require new tribal assignments due to a 
distant relationship from the type genus. *The paraphyletic conditions of Dundubiini and Leptopsaltriini in the tree are 
discussed in the Comments sections for those tribes and under Comments on the Asian fauna in the Discussion. 
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Phylogenetic estimation. The MrBayes analysis concluded at 46.6 million generations, leading to 11.65 
million generations being excluded as burnin. Analysis of the posterior sample yielded an arithmetic mean log 
likelihood of -83566.85 and a harmonic mean log likelihood of -83650.11. Final PSRF statistics for all parameters 
were 1.002 or less, with most at 1.0. 

Figure 4, the "five-gene tree", shows the final MrBayes consensus tree based on DNA data alone, with 
posterior probabilities and ML bootstrap supports for all branches. Here, strong genetic support for a branch is 
inferred from Bayesian posterior probabilities of 1.0 and ML bootstrap percentages above 75. Taxonomic 
assignments prior to and following our results are shown and discussed in detail below. From this point we use the 
new taxonomic assignments. 

All of the deep level family-group relationships found using morphology (numbered clades 1-5 in all figures) 
are strongly supported in the five-gene tree (Fig. 4) and in the combined DNA + morphology analysis (Fig. 5), 
except clade 3 (Tibicininae) which received only 56% ML bootstrap support in the five-gene tree. The Cicadidae 
samples (clade 1) form a strongly supported sister-clade to the Tettigarctidae. Within this clade, genera currently 
classified in Tibicininae (clade 3, denoted by triangle symbols) are sister to the remainder. The large sister clade to 
the Tibicininae (clade 2) contains five well-supported groups with uncertain branching order, two of which 
correspond to the subfamilies Cicadinae (clade 4 and circle symbols) and Cicadettinae (clade 5 and star symbols). 
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”141— TETTIGARCTIDAE: Tettigarcta ulnaria 


CERCOPIDAE 


0.4 changes 

FIGURE 5. Exploratory MrBayes 50% majority rule consensus tree from a combined analysis of the DNA dataset and 117 
morphological characters from Moulds (2005), restricted to genera from Moulds's analysis. Note that Moulds's analysis did not 
include any taxa for Tettigomyiinae n. stat. Values at nodes are posterior probabilities of clades. Taxa are shown with 
nomenclature updated since 2005. 
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- Selymbria stigmatica 


0.2 subst./site 

FIGURE 6. Exploratory MrBayes analysis of a smaller 80-taxon DNA dataset created to reduce missing data. Values at nodes 
are posterior probabilities of clades. 


The remaining three deep-level clades (6-8) in Fig. 4 contain African genera that were not studied in Moulds’s 
morphological treatment of the family. All of these were previously classified in Cicadettinae and Tibicininae, and 
all are now assigned to subfamily Tettigomyiinae n. stat. as explained below. In six additional cases, current 
subfamily classification strongly conflicts with the position of specific taxa or clades in the DNA tree. Karenia 
Distant, Durangona Distant, and Nosola Stal have been previously placed in Cicadettinae but group with genera 
from Cicadinae. Selymbria Stal (previously in Cicadettinae) falls within the Tibicininae (Fig. 4). Finally, all of the 
genera in the tribe Cicadatrini (previously in Cicadinae) form a group (clade 15) related to genera from 
Cicadettinae, and the monogeneric tribe Sinosenini (previously in Cicadettinae) groups within the Cicadinae (see 
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clade 9). The positions of many genera in the five-gene tree also conflict with their existing tribal placement, 
especially involving tribes Cryptotympanini Handlirsch, Taphurini Distant, and Cicadettini Buckton. These cases 
are discussed in detail in the taxonomic outcomes section below. 
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FIGURE 7. Exploratory MrBayes analysis of the DNA dataset with mitochondrial third positions RY-coded, with posterior 
probabilities and ML bootstrap values shown. 
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CICADINAE 


CICADETTINAE 


TETTIGOMYIINAE 
n. stat. 


- TIBICININAE 


Aceropyga distans distarts 
Cosmopsaltria gestroei 
Dundubia vaginata 
Pomponia cf. lineata 
Oncotympana pallidiventris 
Cicada orni 

Neocicada hieroglyphica 
Graptopsaltria nigrofuscata 
Platypleura takasagona 
Yanga cf. andriana 
Durangona tigrina 
Parnquila magna 

— Majeorona truncata 
Fidicina cf. ethelae 
Orialella aerizulae 
Nosola paradoxa 
Diceroprocta apache 

Zammara smaragdina 
Jassopsaltria rufifacies 
Arunta perulata 
Henicopsaltria rufivelum 
Psaltoda moerens 
Macrotristria angularis 
Cyclochila australasiae 
Talcopsaltria olivei 
Chremistica cf. matilei 

Cryptotympana atrata 
Raiateana kuruduadua 
Neotibicen davisi 

Tacua speciosa 
Chremistica ribhoi 


Tryella willsi 
Aleeta curvicosta 
Magicicada neotredecim 

Trismarcha excludens 
Allobroma kedenburgi 
Lamotialna condamini 

Taphura attiguclava 
Carineta diardi 


Nipponosemia terminalis 
Mogannia hebes 
a 

Calyria stigma 

Kosemia radiator 
Cicadetta montana 
Gel idea torrida 

Taurella forresti 
Pauropsalta mneme 
Pictila occidentalis 
Chrysocicada sp. 

- Gymnotympana varicolor 
Venustria superba 
Cystosoma saundersii 
Lembeja vitticollis 
Nablistes heterochroma 
Maroboduus gilloni 
Xosopsaltria thunbergi 
Tettigomyia vespiformis 

Lacetas sp. 

Stagira segmentaria 
Quintilia rufiventris 

gen. nr. Ligymolpa 
Okanagana canadensis 
Okanagana utahensis 
Tibicina haematodes 
Okanagodes gracilis 
Clidophleps vagans 

Acuticephala alipuncta 
Tettigades procera 



Platypedia putnami 


Selymbria stigmatica 


- TETTIGARCTIDAE: Tettigarcta tomentosa 


0.5 subst./site 

FIGURE 8. Exploratory nh PhyloBayes analysis of the DNA dataset allowing accommodation of base frequency 
nonhomogeneity. Values at nodes are posterior probabilities of clades. 


Analyses of larger single-amplicon datasets (not shown), intended to check for errors from contamination and/or 
mislabelling of specimens or sequences, found no conflicts with well-supported nodes in the combined-data tree. 
MrBayes analysis of the dataset pared to reduce missing data also yielded the same well-supported branches (Fig. 6). 

Accommodating base composition bias and potential heterotachy. The MrBayes analysis of the nucleotide 
dataset with RY-coded mtDNA third codon positions ended at 62.9 million generations. After the first 15.7 million 
generations were excluded as burnin, the posterior arithmetic mean log likelihood was -60410.96 and the harmonic 
mean was -60508.44. The consensus tree (Fig. 7) shows no well-supported differences from the main analysis 
without RY coding, although most deep-level branches are supported by slightly greater ML bootstrap values. 
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Although the four nt PhyloBayes analyses appeared to have found stable solutions, the resulting posterior 
probabilities varied from In L = -33795.6 to -33978.6, indicating a substantial starting-point dependence and a need 
for unpractically long analyses and/or improved MCMC tuning. The nh PhyloBayes analysis with the best score 
(Fig. 8) found the same pattern of branch support as the standard partitioned Bayesian and ML analyses, with one 
exception—the three well-supported African clades numbered 6-8 did not cluster together at the base of the main 
radiation (after the divergence of the Tibicininae). Instead, Maroboduus Distant + Nablistes Karsch appeared in a 
sister-clade position to the Cicadettinae (clade 5) with moderately strong Bayesian support. In the two analyses 
with lower posterior probabilities (not shown), all of the African genera clustered into a monophyletic clade that 
branched off sister to the Cicadettinae + Cicadinae. 

Taxonomic revision 


Examination of the classification within existing subfamilies and tribes of the Cicadidae and morphological 
patterns in light of the molecular results has led to the following revised scheme. Below, we present a summary of 
the scheme, followed by detailed reviews of the subfamilies and tribes. All four current Cicadidae subfamilies, 53 
tribes, and 456 genera are listed. Morphological descriptions use the revised terminology of Moulds (2005), which 
contains labeled diagrams of all morphological structures discussed here. Specific comments, often pertaining to 
taxonomic rearrangements published since the catalogue of Sanborn (2013), are included in a short section for 
many groups, and more general discussion is placed later in the main Discussion section. Unless otherwise stated, 
current subtribes are left unchanged in the revised classification. Fig. 9 illustrates all of the taxonomic transfers and 
synonymies discussed below. 


PREVIOUS 


NEW 

CLASSIFICATION 


PREVIOUS 


Cicadettinae 


Cicadettinae Cicadinae 


Cicadinae 


Aragualnini 
Carinetini 
■ Chlorocystini ^ 
Cicadettini '«V-. 
Hemidictyini \ 
Lamotialnini 
Parnisini \ \ 

Prasiini 

- Sinosenini \\ 

-- Taphurini 
Tettigomyiinif- 
Ydiellini 

Tibicininae 

Chilecicadini 
Platypediini 
Tettigadini 
Tibicinini 



Aragualnini 
Carinetini 
Chlorocystini 
Cicadatrini •*- 
Cicadettini 
Hemidictyini 
Katoini n. 
Lamotialnini 
Nelcyndanini n. 

*■ Pagiphorini n. 
Parnisini 

.Pictilini n. 

Prasiini 

Taphurini 

i\ Tettigomyiinae 
n. stat. 

A * Lacetasini n. 

■ Malagasiini n. 
Tettigomyiini 
Ydiellini 

Tibicininae 

Chilecicadini 
Platypediini 
1 Selymbriini n. 
Tettigadini 
Tibicinini 


Arenopsaltriini n. 

Burbungini 

Burbungini 

Cicadatrini - 

Cicadini 

Cicadini 

Cicadmalleuini '•>, 

Cicadmalleuini 

Cosmopsaltriini 

Cosmopsaltriini 

Cryptotympanini. ,1,' 

Cryptotympanini 

Cyclochilini \ 

Cyclochilini 

Distantadini \ // 

Distantadini 

Dundubiinl /> 

Dundubiini 

> Durangonini n. / / 

Fidicinini 

Fidicinini / / 

Gaeanini 

Gaeanini F- 

Hamzini * 

Jassopsaltriini /' y 

Hyantiini 

Lahugadini / /\ 

Jassopsaltriini 

Leptopsaltriini / / 

Lahugadini 

Macrotristriini n. * /s' \ 

Leptopsaltriini 

Oncotympanini d' \ 

Oncotympanini 

Orapini S/ \ 

Orapini 

Platypleurini * / \ 

Platypleurini 

Plautillini > \ 

Plautillini 

Polyneurini > 

. Polyneurini 

Psaltodini n. ^ 

\ Psithyristriini 

Psithrysitriini 

\ Sonatini 

■+■ Sinosenini 

x Tacuini 

Sonatini 

Talcopsaltriini 

Talcopsaltriini 

Tamasini 

Tamasini 

Thophini 

Thophini 

Tosenini 

Tosenini 

Zammarini 

Zammarini 



FIGURE 9. Taxonomic transfers made in this paper, as explained in the Taxonomic Revision section in Results. Solid lines 
indicate complete movement of a tribe between subfamilies and/or synonymization, and dotted lines indicate partial transfer. 
*Suppression of priority of Hamzini, which has priority over Platypleurini, is currently the subject of Case 3761 before the 
ICZN (see Tribe Platypleurini). 
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The subfamily classification follows Moulds (2005) with the addition of a new subfamily for African genera 
that were not available during Moulds's morphological revision, a concept highlighted by the new molecular data. 
Some modifications are made to the diagnostic features of the Cicadettinae, Cicadinae, and Tibicininae (see also 
Table 4). For subfamily synonymies see Moulds (2005) except that we follow Sanborn (2013) and use the name 
Tibicininae over Tettigadinae despite its confusing connotations (see Comments under subfamily Tibicininae). 

For tribal synonymies see Sanborn (2013), Moulds (2005), Metcalf (1963) and Duffels & van der Laan (1985). 
The tribal descriptions below are based on characters identified as meaningful at tribal level in Moulds (2005) 
supplemented by additional characters found relevant to the new tribes being described. We have not been able to 
examine representatives of all genera and it has therefore been necessary to leave such genera unchanged in their 
tribal placement pending future study. 

TABLE 4. Characters for the four subfamilies of the family Cicadidae. Autapomorphies are highlighted in gray. Note 
that the Tettigomyiinae n. stat. lacks an autapomorphy and is diagnosable only by a combination of attributes. 


SUBFAMILY 


CHARACTER 

Cicadinae 

Cicadettinae 

Tettigomyiinae n. stat. 

Tibicininae 

Metanotum 

Entirely concealed at 
dorsal midline. 

Partly visible at dorsal 
midline. 

Exposed or concealed 
(in Lacetasini n. tribe) 
at dorsal midline. 

Concealed at dorsal midline 
(except in Platvpedia, 
Tibicina). 

Forewing veins CuP 
and 1A 

Fused in part. 

Fused in part. 

Fused in part. 

Unfused (fused in 
Platvpedia and 
Neoplatypedia). 

Hindwing veins RP 
and M 

Fused at their bases. 

Fused at their bases. 

Fused at their bases. 

Unfiised at their bases. 

Male opercula shape 

Not strongly S- 
shaped and not with 
lateral margins 
deeply concave. 

Not strongly S-shaped 
and not with lateral 
margins deeply 
concave. 

Not strongly S-shaped 
and not with lateral 
margins deeply concave. 

A distinctive S-shape with 
lateral margins deeply 
concave, and with distal 
margins not reaching distal 
margins of tympanal 
cavities. 

Male timbal covers 

Present but lost in a 
few genera. 

Lacking timbal covers 
or with a partial 
turned-back rim. 

Lacking timbal covers 
or with a partial turned- 
back rim. 

Lacking timbal covers or 
with a partial turned-back 
rim. 

Pygofer distal 
shoulder 

Well developed, 
often the most distal 
part of pygofer. 

Undeveloped. 

Well developed, often 
the most distal part of 
pygofer. 

Undeveloped. 

Pygofer upper lobe 

Absent or present. 

Present. 

Absent. 

Usually absent (present in 
Selymbriini n. tribe). 

Uncus 

Of moderate length 
and retractable within 
pygofer. 

Absent or very small 
and duck-bill shaped, 
and retractable within 
pygofer. 

Long, directed distally, 
not retractable within 
pygofer. 

Very long and not 
retractable within pygofer. 

Claspers 

Absent, but present 
in some Dundubiini 
(if present, spined). 

Usually large (small 
in Kaotini n. tribe), 
not spined. 

Absent. 

Absent. 

Ventrobasal pocket of 
aedeagus 

Absent. 

Absent. 

Absent. 

Present. 

Aedeagal restraint 

Before or below 

uncus. 

By claspers. 

Before or below uncus. 

By tubular encapsulation 
below uncus. 

Apical part of theca 

Without leaf-like 
lateral lobes. 

Without leaf-like 
lateral lobes. 

Without leaf-like lateral 
lobes. 

With a pair of leaf-like 
lateral lobes. 
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SUMMARY OF SUBFAMILIES, TRIBES AND GENERA 


Subfamily Cicadettinae Buckton 

Tribe Aragualnini Sanborn 

Aragualna Champanhet, Boulard & Gaiani. 

Tribe Carinetini Distant 

Ahomana Distant; Carineta Amyot & Audinet-Serville; 
Guaranisaria Distant; Herrera Distant; Novemcella Coding; 
Paranistria Metcalf; Toulgoetalna Boulard. 

Tribe Chlorocystini Distant 

Aedeastria Boer; Akamba Distant; Baeturia Stal; Cephalalna 
Boulard; Chlorocysta Westwood; Conibosa Distant; 
Cystopsaltria Coding & Froggatt; Cystosoma Westwood; 
Decebalus Distant; Dinarobia Mamet; Euthemopsaltria 
Moulds; Fractuosella Boulard; Glaucopsaltria Coding & 
Froggatt; Guineapsaltria Boer; Gymnotympana Stal; 
Kumanga Distant; Mirabilopsaltria Boer; Muda Distant; 
Musoda Karsch; Owra Ashton; Papuapsaltria Boer; 
Scottotympana Boer; Thaumastopsaltria Kirkaldy; Venustria 
Coding & Froggatt. 

Tribe Cicadatrini Distant 

Bijaurana Distant; Chloropsalta Haupt; Cicadatra Kolenati; 
Emathia Stal; Klapperichicen Dlabola; Mogannia Amyot & 
Audinet-Serville; Pachypsaltria Stal; Psalmocharias 
Kirkaldy; Shaoshia Wei, Ahmed & Rizvi; Taungia Ollenbach; 
Triglena Fieber; Vagitanus Distant. 

Tribe Cicadettini Buckton 

Adelia Moulds; Aestuansella Boulard; Amphipsalta Fleming; 
Atrapsalta Owen & Moulds; Auscala Moulds; Anta Distant; 
Berberigetta Costa, Nunes, Marabuto. Mendes & Simoes; 
Birrima Distant; Bispinalta Delorme; Buyisa Distant; 
Caledopsalta Delorme; Caliginopsalta Ewart; Chelapsalta 
Moulds; Cicadetta Kolenati; Cicadettana Marshall & Hill; 
Clinata Moulds; Clinopsalta Moulds; Crotopsalta Ewart; 
Curvicicada Chou & Lu; Diemeniana Distant; Dimissalna 
Boulard; Dipsopsalta Moulds; Drvmopsalta Ewart; 
Erempsalta Moulds; Euboeana Gogala, Trilar & Drosopoulos; 
Euryphara Horvath; Ewartia Moulds; Falcatpsalta Owen & 
Moulds; Fijipsalta Duffels; Froggattoides Distant; 
Gagatopsalta Ewart; Galanga Moulds; Gelidea Moulds; 
Germalna Delorme; Ggomapsalta Lee; Graminitigrina Ewart 
& Marques; Graptotettix Stal; Gudanga Distant; Haemopsalta 
Owen & Moulds; Heliopsalta Moulds; Hilaphura Webb; 
Huechvs Amyot & Audinet-Serville; Kanakia Distant; Kikihia 
Dugdale; Kobonga Distant; Kosemia Matsumura; 
Limnopsalta Moulds; Linguacicada Chou & Lu; Maoricicada 
Dugdale; Marteena Moulds; Melampsalta Kolenati; 
Melanesiana Delorme; Mouia Distant; Mugadina Moulds; 
Murmurillana Delorme; Myersalna Boulard; Mvopsalta 
Moulds; Nanopsalta Moulds; Neopunia Moulds; Nigripsaltria 
Boer; Noongara Moulds; Notopsalta Dugdale; Oligoglena 
Horvath, 1912; Pakidetta Sanborn & Ahmed; Palapsalta 
Moulds; Panialna Delorme; Paradina Moulds; Parvittya 
Distant; Paulaudalna Delorme; Pauropsalta Coding & 
Froggatt; Philipsalta Lee, Marshall & Hill; Physeema Moulds; 
Pinheya Dlabola; Pipilopsalta Ewart; Platypsalta Moulds; 
Plerapsalta Moulds; Popplepsalta Owen & Moulds; 


Poviliana Boulard; Pseudokanakia Delorme; Pseudotettiget- 
ta Puissant; Punia Moulds; Pyropsalta Moulds; Relictapsalta 
Owen & Moulds; Rhodopsalta Dugdale; Rouxalna Boulard; 
Samaecicada Popple & Emery; Saticula Stal; Scieroptera 
Stal; Scolopita Chou & Lei; Simona Moulds; Stellenboschia 
Distant; Strepuntalna Delorme; Sylphoides Moulds; Takap- 
salta Matsumura; Taurella Moulds; Telmapsalta Moulds; 
Terepsalta Moulds; Tettigetta Kolenati; Tettigettacula Puis¬ 
sant; Tettigettalna Puissant; Tettigettula Puissant; Tibeta Lei 
& Chou; Toxala Moulds; Toxopeusella Schmidt; Tympanistal- 
na Boulard; Ueana Distant; Urabunana Distant; Uradolichos 
Moulds; Vastarena Delorme; Xossarella Boulard; Yoyetta 
Moulds. 

Tribe Hemidictyini Distant 

Hemidictva Burmeister; Havana Distant. 

Tribe Katoini Moulds & Marshall, n. tribe 

Katoa Ouchi. 

Tribe Lamotialnini Boulard 

Abricta Stal; Abroma Stal; Aleeta Moulds; Allobroma Duf¬ 
fels; Chysolasia Moulds; Hylora Boulard; Lamotialna Bou¬ 
lard; Lemuriana Distant; Magicicada Davis; Monomatapa 
Distant; Musimoia China; Neomuda Distant; Oudeboschia 
Distant; Panka Distant; Sundabroma Duffels; Trismarcha 
Karsch; Tryella Moulds; Unduncus Duffels; Viettealna Bou¬ 
lard. 

Tribe Nelcyndanini Moulds & Marshall, n. tribe 

Nelcyndana Distant. 

Tribe Pagiphorini Moulds & Marshall, n. tribe 

Pagiphora Horvath. 

Tribe Parnisini Distant 

Abagazara Distant; Acyroneura Torres; Adeniana Distant; 
Arcystasia Distant; Calopsaltria Stal; Calyria Stal; 
Crassisternalna Boulard; Derotettix Berg; Henicotettix Stal; 
Jafima Distant; Kageralna Boulard; Koranna Distant; 
Luangwana Distant; Lycurgus China; Malgotilia Boulard; 
Mapondera Distant; Masupha Distant; Parnisa Stal; 
Prunasis Stal; Psilotympana Stal; Rhinopsalta Melichar; 
Taipinga Distant; Zonga Distant. 

Tribe Pictilini Moulds & Hill, n. tribe 

Chrvsocicada Boulard; Pictila Moulds. 

Tribe Prasiini Matsumura 

Arfaka Distant; Bafutalna Boulard; Iruana Distant; Jacatra 
Distant; Lembeja Distant; Mariekea Jong & Boer; 
Murphyalna Boulard; Prasia Stal; Sapantanga Distant. 

Tribe Taphurini Distant 

Anopercalna Boulard; Chalumalna Boulard; Dorachosa 
Distant; Dulderana Distant; Elachysoma Torres; Imbabura 
Distant; Malloryalna Sanborn; Prosotettix Jacobi; Psallodia 
Uhler; Taphura Stal. 
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Subfamily Cicadinae Latreille 

Tribe Arenopsaltriini Moulds, n. tribe 

Arenopsaltria Ashton; Henicopsaltria Stal. 

Tribe Burbungini Moulds 

Burbunga Distant. 

Tribe Cicadini Latreille 

Cicada Linnaeus. 

Tribe Cicadmalleuini Boulard & Puissant 

Cicadmalleus Boulard & Puissant. 

Tribe Cosmopsaltriini Kato 

Aceropyga Duffels; Brachylobopyga Duffels; Cosmopsaltria 
Stal; Diceropyga Stal; Dilobopyga Duffels; lnflatopyga 
Duffels; Moana Myers; Rhadinopyga Duffels. 

Tribe Cryptotympanini Handlirsch 

Antankaria Distant; Auritibicen Lee; Cacama Distant; 
Chremistica Stal; Cornuplura Davis; Cryptotympana Stal; 
Hadoa Moulds; Hea Distant; Heteropsaltria Jacobi; Lyristes 
Horvath; Megatibicen Sanborn & Heath; Neotibicen Hill & 
Moulds; Nggeliana Boulard; Raiateana Boulard; Salvazana 
Distant; Tacua Amyot & Audinet-Serville. 

Tribe Cyclochilini Distant 

Cyclochila Amyot & Audinet-Serville. 

Tribe Distantadini Orian 

Distantada Orian. 

Tribe Dundubiini Distant 

Aola Distant; Ayesha Distant; Biura Lee & Sanborn; 
Champaka Distant; Changa Lee; Cochleopsaltria Pham & 
Constant; Crassopsaltria Boulard; Dundubia Amyot & 
Audinet-Serville; Haphsa Distant; Kaphsa Lee; Khimbva 
Distant; Lethama Distant; Macrosemia Kato; Megapomponia 
Boulard; Meimuna Distant; Minilomia Lee; Orientopsaltria 
Kato; Platylomia Stal; Sinapsaltria Kato; Sinosemia 
Matsumura; Sinotympana Lee; Songga Lee; Unipomponia 
Lee; Zaphsa Lee & Emery. 

Tribe Durangonini Moulds & Marshall, n. tribe 

Durangona Distant. 

Tribe Fidicinini Distant 

Ariasa Distant; Beameria Davis; Bergalna Boulard & 
Martinelli; Cracenpsaltria Sanborn; Diceroprocta Stal; 
Dorisiana Metcalf; Elassoneura Torres; Fidicina Amyot & 
Audinet-Serville; Fidicinoides Boulard & Martinelli; Guyalna 
Boulard & Martinelli; Hemisciera Amyot & Audinet-Serville; 
Hyantia Stal; Majeorona Distant; Mura Distant; Nosola Stal; 
Ollanta Distant; Orialella Metcalf; Pacarina Distant; 
Pompanonia Boulard; Prasinosoma Torres; Proarna Stal; 
Ouesada Distant; Tympanoterpes Stal. 


Tribe Gaeanini Distant 

Ambragaeana Chou & Yao; Balinta Distant; Becquartina 
Kato; Callogaeana Chou & Yao; Gaeana Amyot & Audinet- 
Serville; Paratalainga He; Sulphogaeana Chou & Yao; 
Talainga Distant; Taona Distant; Trengganua Moulton. 

Tribe Jassopsaltriini Moulds 

Jassopsaltria Ashton. 

Tribe Lahugadini Distant 

Lahugada Distant. 

Tribe Leptopsaltriini Moulton 

Aetanna Lee; Cabecita Lee; Calcagninus Distant; 
Euterpnosia Matsumura; Formocicada Lee & Hayashi; 
Formosemia Matsumura; Galgoria Lee; Gudaba Distant; 
Inthaxara Distant; Leptopsaltria Stal; Leptosemia 
Matsumura; Manna Lee & Emery; Masamia Lee & Emery; 
Maua Distant; Minipomponia Boulard; Miniterpnosia Lee; 
Mosaica Lee & Emery; Nabalua Moulton; Neocicada Kato; 
Neoterpnosia Lee & Emery; Paranosia Lee; Paratanna Lee; 
Purana Distant; Puranoides Moulton; Qurana Lee; Rustia 
Stal; Taiwanosemia Matsumura; Tanna Distant; 
Yezoterpnosia Matsumura. 

Tribe Macrotristriini Moulds, n. tribe 

Illyria Moulds; Macrotristria Stal. 

Tribe Oncotympanini Ishihara 

Mata Distant; Neoncotympana Lee; Oncotvmpana Stal. 

Tribe Orapini Boulard 

Orapa Distant. 

Tribe Platypleurini Schmidt 

Afzeliada Boulard; Albanycada Villet; Attenuella Boulard; 
Azanicada Villet; Brevisiana Boulard; Canualna Boulard; 
Capcicada Villet; Esada Boulard; Hainanosemia Kato; 
Hamza Distant; Ioba Distant; Kalabita Moulton; 
Karscheliana Boulard; Koma Distant; Kongota Distant; 
Muansa Distant; Munza Distant; Oxypleura Amyot & 
Audinet-Serville; Platypleura Amyot & Audinet-Serville; 
Pycna Amyot & Audinet-Serville; Sadaka Distant; 
Sechellalna Boulard; Severiano Boulard; Soudaniella 
Boulard; Strumosella Boulard; Strumoseura Villet; Suisha 
Kato; Tugelana Distant; Ugada Distant; Umjaba Distant; 
Yanga Distant. 

Tribe Plautillini Distant 

Plautilla Stal. 

Tribe Polyneurini Amyot & Audinet-Serville 

Angamiana Distant; Formotosena Kato; Graptopsaltria Stal; 
Polyneura Westwood. 

Tribe Psaltodini Moulds, n. tribe 

Anapsaltoda Ashton; Neopsaltoda Distant; Psaltoda Stal. 


Tribe Psithyristriini Distant 

Basa Distant; Kamalata Distant; Onomacritus Distant; Pom- 
ponia Stal; Psithyristria Stal; Semia Matsumura; Terpnosia 
Distant. 
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Tribe Sinosenini Boulard 

Karenia Distant. 

Tribe Sonatini Lee 

Hyalessa China. 

Tribe Talcopsaltriini Moulds 

Talcopsaltria Moulds. 

Tribe Tamasini Moulds 

Parnkalla Distant; Parnquila Moulds; Tamasa Distant. 

Tribe Thophini Distant 

Arunta Distant; Thopha Amyot & Audinet-Servilie. 

Tribe Tosenini Amyot & Audinet-Servilie 

Ayuthia Distant; Distantalna Boulard; Tosena Amyot & 
Audinet-Servilie. 

Tribe Zammarini Distant 

Borencona Davis; Chinaria Davis; Daza Distant; Juanaria 
Distant; Miranha Distant; Odopoea Stal; Onoralna Boulard; 
Orellana Distant; Procollina Metcalf; Uhleroides Distant; 
Zammara Amyot & Audinet-Servilie; Zammaralna Boulard & 
Sueur. 


Subfamily Tettigomyiinae Distant, n. stat. 

Tribe Lacetasini Moulds & Marshall, n. tribe 

Lacetas Karsch. 


Tribe Malagasiini Moulds & Marshall, n. tribe 

Ligymolpa Karsch; Malagasia Distant; Malgachialna 
Boulard; Nyara Villet; Quintilia Stal. 

Tribe Tettigomyiini Distant 

Bavea Distant; Gazuma Distant; Paectira Karsch; 
Spoerryana Boulard; Stagea Villet; Stagira Stal; 
Tettigomyia Amyot & Audinet-Servilie; Xosopsaltria 
Kirkaldy. 

Tribe Ydiellini Boulard 

Maroboduus Distant; Nablistes Karsch. 

Subfamily Tibicininae Distant 

Tribe Chilecicadini Sanborn 

Chilecicada Sanborn. 

Tribe Platypediini Kato 

Neoplatypedia Davis; Platypedia Uhler. 

Tribe Selymbriini Moulds & Marshall, n. tribe 

Selvmbria Stal. 

Tribe Tettigadini Distant 

Acuticephala Torres; Alarcta Torres; Babras Jacobi; 
Calliopsida Torres; Chonosia Distant; Coata Distant; 
Mendozana Distant; Psephenotettix Torres; Tettigades 
Amyot & Audinet-Servilie; Tettigotoma Torres; Torrescada 
Sanborn & Heath. 

Tribe Tibicinini Distant 

Clidophleps Van Duzee; Okanagana Distant; Okanagodes 
Davis; Paharia Distant; Subpsaltria Chen; Subtibicina Lee; 
Tibicina Kolenati; Tibicinoides Distant. 


SUBFAMILY CICADETTINAE BUCKTON, 1890 

Type genus. Cicadetta Kolenati, 1857 (type species Cicada Montana Scopoli, 1772). 

Included tribes. Aragualnini Sanborn, 2018; Carinetini Distant, 1905; Chlorocystini Distant, 1905; 
Cicadatrini Distant, 1905; Cicadettini Buckton, 1890; Hemidictyini Distant, 1905; Katoini Moulds & Marshall n. 
tribe; Lamotialnini Boulard, 1976; Nelcyndanini Moulds & Marshall n. tribe; Pagiphorini Moulds & Marshall n. 
tribe; Parnisini Distant, 1905; Pictilini Moulds & Hill n. tribe; Prasiini Matsumura, 1917; Taphurini Distant, 1905. 

Diagnosis (modified from Moulds, 2005). Metanotum partly visible at dorsal midline. Forewing veins CuP 
and 1A fused in part. Hindwing veins RP and M fused at their bases. Male opercula not strongly S-shaped and not 
with lateral margins deeply concave. Rim of male timbal cavity lacking a turned-back rim or timbal cover. Pygofer 
with distal shoulder undeveloped; pygofer upper lobe present. Uncus absent or very small and duck-bill shaped, 
and retractable within pygofer. Claspers present and usually large (small in Katoini n. tribe), dominating the whole 
10th abdominal segment, not spined. Aedeagus without ventrobasal pocket; aedeagus restrained by claspers. 
Apical part of theca without leaf-like lateral lobes. 

Distinguishing features (Table 4). Uncus absent or very small and duck-bill shaped, and retractable within 
pygofer; claspers present and usually large, dominating the whole 10th abdominal segment. 

Distribution. Global. 

Comments. Cicadatrini is transferred from the Cicadinae to the Cicadettinae following the molecular 
phylogenetic results, confirmed by the presence of claspers which are diagnostic for this subfamily. The remaining 
tribes in the Cicadettinae conform to Moulds (2005) definition of the subfamily (see clade 5, Fig. 4). In a 
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dissertation, Goemans (2016, see also in prep.), showed that Dazini Kato. 1932 is synonymous with Zammarini; 
the transfer was formalized and further supported by Sanborn (2018). 


Tribe Aragualnini Sanborn, 2018 

Type genus. Aragualna Champanhet, Boulard & Gaiani, 2000. 

Included genera. Aragualna Champanhet, Boulard & Gaiani, 2000. 

Diagnosis. As in Sanborn (2018). 

Distribution. Venezuela. 

Comments. Molecular data in Goemans (2016, also in prep.) showed Aragualna to be unrelated to the type 
genus of Dazini. Sanborn (2018) erected the new tribe Aragualnini. 


Tribe Carinetini Distant, 1905 

Type genus. Carineta Amyot & Audinet-Serville, 1843 (type species Cicada formosa Germar, 1830 = Carineta 
diardi Guerin-Meneville, 1829). 

Included genera. Ahomana Distant, 1905; Carineta Amyot & Audinet-Serville, 1843; Guaranisaria Distant, 
1905; Herrera Distant, 1905; Novemcella Coding, 1925; Paranistria Metcalf, 1952; Toulgoetalna Boulard, 1982. 

Diagnosis and distinguishing features. For Carinetini, Distant (1905c) describes a robust body that narrows 
both anteriorly and posteriorly, with a short pronotum having oblique margins, and with usually hyaline wings. The 
genitalia are here illustrated in Fig. 11. 

Distribution. Neotropics. 

Comments. Only the type genus of Carinetini was represented in our study and the type species could not be 
obtained. The tribal concept (with subtribes) remains as in Sanborn (2013, 2014a) except that Sanborn (2014a) 
recently transferred Ahomana from the Tibicinini. 


Tribe Chlorocystini Distant, 1905 

Type genus. Chlorocysta Westwood, 1851 (type species Cystosoma vitripennis Westwood, 1851). 

Included genera. Aedeastria Boer, 1990; Akamba Distant, 1905; Baeturia Stal, 1866; Cephalalna Boulard, 
2006; Chlorocysta Westwood, 1851; Conibosa Distant, 1905; Cystopsaltria Coding & Froggatt, 1904; Cystosoma 
Westwood, 1842; Decebalus Distant, 1920; Dinarobia Mamet, 1957; Euthemopsaltria Moulds, 2014; Fractuosella 
Boulard, 1979; Glaucopsaltria Goding & Froggatt, 1904; Guineapsaltria Boer, 1993; Gymnotympana Stal, 1861; 
Kumanga Distant, 1905; Mirabilopsaltria Boer, 1996; Muda Distant. 1897; Musoda Karsch. 1890; Owra Ashton, 
1912; Papuapsaltria Boer, 1995 ; Scottotympana Boer, 1991; Thaumastopsaltria Kirkaldy, 1900; Vemtstria Coding 
& Froggatt, 1904. 

Diagnosis. The tribe is defined by Boer (1995) and Moulds (2005). Male genitalia of the type are also 
illustrated in Moulds (2012). 

Distribution. Primarily South-East Asia, Australasia, and the Western Pacific, with isolated genera in Africa/ 
Madagascar, South America, and the Mascarene Islands and Mauritius. 

Comments. Durangona and Nablistes are morphologically incompatible with Boer’s definition of 
Chlorocystini, a conclusion supported by the molecular phylogenetic results. Durangona is transferred to form the 
tribe Durangonini n. tribe, while Nablistes is transferred to Ydiellini. The assignment of American ( Conibosa ) and 
African genera (e.g., Akamba, Cephalalna , Musoda ), as well as Fractuosella, may require re-examination. 


Tribe Cicadatrini Distant, 1905 

Type genus. Cicadatra Kolenati, 1857 (type species Cicada atra Olivier, 1790). 
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Included genera. Bijaurana Distant, 1912; Chloropsalta Haupt, 1920; Cicadatra Kolenati, 1857; Emathia 
Stal, 1866; Klapperichicen Dlabola, 1957; Mogannia Amyot & Audinet-Serville, 1843; Pachypsaltria Stal, 1861; 
Psalmocharias Kirkaldy, 1908; Shaoshia Wei, Ahmed & Rizvi, 2010; Taungia Ollenbach, 1929; Triglena Fieber, 
1875; Vagitanus Distant, 1918. 

Distinguishing features. Wang et al. (2017) derived three synapomorphies for the tribe from a cladistic 
analysis using Paharia (Tibicinini), Meimuna (Dundubiini), and Cicadetta (Cicadettini) as outgroups: Male 
opercula enlarged at subapical portion towards body centre; aedeagus with several processes apically and 
subapically; apical part of aedeagus bifurcate. 

Distribution. Palearctic, Indomalaya. Pachypsaltria, from South America, is doubtfully placed in Cicadatrini 
but we have not been able to examine specimens. 

Comments. Moganniini was synonymized with Cicadatrini by Lee & Hill (2010), but Boulard (2013) listed 
the group at subtribe level in Cicadini. Lee (2014) synonymized Nipponosemia with Vagitanus and moved 
Chloropsalta to Cicadatrini from Gaeanini; Lee also moved Bijaurana to Cicadatrini. Wang et al. (2017) placed 
Cicadalna Boulard as a junior synonym of Emathia Stal, simultaneously transferring it from the Cicadini to the 
Cicadatrini. 


Tribe Cicadettini Buckton, 1890 

Type genus. Cicadetta Kolenati, 1857 (type species Cicada montana Scopoli, 1772). 

Included genera. Adelia Moulds, 2012; Aestuansella Boulard, 1981; Amphipsalta Fleming, 1969; Atrapsalta 
Owen & Moulds, 201 6\Auscala Moulds, 2012; Auta Distant, 1897; Berberigetta Costa, Nunes, Marabuto, Mendes 
& Simoes, 2017; Birrima Distant, 1906; Bispinalta Delorme, 2017; Buyisa Distant, 1907; Caledopsalta Delorme, 
2017; Caliginopsa.lta Ewart, 2005; Chelapsalta Moulds, 2012; Cicadetta Kolenati, 1857; Cicadettana Marshall & 
Hill, 2017; Clinata Moulds, 2012; Clinopsalta Moulds, 2012; Crotopsalta Ewart, 2005; Curvicicada Chou & Lu, 
1997; Diemeniana Distant, 1906; Dimissalna Boulard, 2007; Dipsopsalta Moulds, 2012; Drymopsalta Ewart, 
2005; Erempsalta Moulds, 2012; Euboeana Gogala, Trilar & Drosopoulos, 2011; Euryphara Horvath, 1912; 
Ewartia Moulds, 2012; Falcatpsalta Owen & Moulds, 2016; Fijipsalta Duffels, 1988; Froggattoides Distant, 
1910; Gagatopsalta Ewart, 2005; Galanga Moulds, 2012; Gelidea Moulds, 2012; Germalna Delorme; 
Ggomapsalta Lee, 2009; Graminitigrina Ewart & Marques, 2008; Graptotettix Stal, 1866; Gudanga Distant, 1905; 
Haemopsalta Owen & Moulds, 2016; Heliopsalta Moulds, 2012; Hilaphura Webb, 1979; Huechys Amyot & 
Audinet-Serville, 1843; Kanakia Distant, 1892; Kikihia Dugdale, 1972; Kobonga Distant, 1906; Kosemia 
Matsumura, 1927; Limnopsalta Moulds, 2012; Linguacicada Chou & Lu, 1997; Maoricicada Dugdale, 1972; 
Marteena Moulds, 1986; Melampsalta Kolenati, 1857; Melanesiana Delorme, 2017; Mouia Distant, 1920; 
Mugadina Moulds, 2012; Murmurillana Delorme, 2016; Myersalna Boulard, 1988; Myopsalta Moulds, 2012; 
Nanopsalta Moulds, 2012; Neopunia Moulds, 2012; Nigripsaltria Boer, 1999; Noongara Moulds, 2012; 
Notopsalta Dugdale, 1972; Oligoglena Horvath, 1912; Pakidetta Sanborn & Ahmed, 2017; Palapsalta Moulds, 
2012; Panialna Delorme, 2016; Paradina Moulds, 2012; Parvittya Distant, 1905; Paidaudalna Delorme, 2017; 
Pauropsalta Goding & Froggatt, 1904; Philipsalta Lee, Marshall & Hill, 2016; Physeema Moulds, 2012; Pinheya 
Dlabola, 1963; Pipilopsalta Ewart, 2005; Platypsalta Moulds, 2012; Plerapsalta Moulds, 2012; Popplepsalta 
Owen & Moulds, 2016; Poviliana Boulard, 1997; Pseudokanakia Delorme, 2016; Pseudotettigetta Puissant, 2010; 
Punia Moulds, 2012; Pyropsalta Moulds, 2012; Relictapsalta Owen & Moulds, 2016; Rhodopsalta Dugdale, 1972; 
Rouxalna Boulard, 1999; Samaecicada Popple & Emery, 2010; Saticula Stal, 1866; Scieroptera Stal, 1866; 
Scolopita Chou & Lei, 1997; Simona Moulds, 2012; Stellenboschia Distant, 1920; Strepuntalna Delorme, 2017; 
Sylphoides Moulds, 2012; Takapsalta Matsumura, 1927; Taurella Moulds, 2012; Telmapsalta Moulds, 2012; 
Terepsalta Moulds, 2012; Tettigetta Kolenati, 1857; Tettigettacula Puissant, 2010; Tettigettalna Puissant, 2010; 
Tettigettula Puissant, 2010; Tibeta Lei & Chou, 1997; Toxala Moulds, 2012; Toxopeusella Schmidt, 1926; 
Tympanistalna Boulard, 1982; Ueana Distant, 1905; Urabunana Distant, 1905; Uradolichos Moulds, 2012; 
Vastarena Delorme, 2016; Xossarella Boulard, 1980; Yoyetta Moulds, 2012. 

Diagnosis. The tribe is defined by having thecal pseudoparameres while other notable features are timbals that 
only rarely extend below the level of the wing bases and flat upper pygofer lobes (Moulds, 2005). Male genitalia of 
the type are illustrated in Moulds (2012). 
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Distribution. All regions except the Neotropics. One species of uncertain status is doubtfully reported from 
Suriname (Cicadetta surinamensis Kirkaldy, 1909). 

Comments. This is the first complete assignment of the genera in this large tribe following the molecular 
analysis of Marshall et al. (2016). Ueana (see clade 13, Fig. 4) as well as Kanakia, Panialna, Pseudokanakia and 
Vastarena are transferred from Taphurini to Cicadettini because they possess the diagnostic thecal 
pseudoparameres (Delorme 2016; Delorme et al. 2016; Delorme 2017). There are now 110 genera in Cicadettini. 

The monotypic genus Samaecicada (not included in this study) has been previously considered a part of the 
Cicadettini although its attributes are not entirely compatible with that tribe (Popple & Emery 2010; Moulds 2012). 
Genetic evidence suggests that Samaecicada is part of a closely related sister-group to the main Cicadettini clade 
(Marshall et al. 2016). Samaecicada lacks two attributes found in other Cicadettini, thecal pseudoparameres and 
flat basal lobes, but in other respects has attributes typical of the Cicadettini including complete fusion of forewing 
veins M and CuA on meeting the basal cell, claw-like claspers, a substantially reduced uncus and male opercula 
that have the lateral margin substantially raised above the level of the tympanal cavity. We leave Samaecicada in 
the Cicadettini pending our further study of allied species not yet described. 

The authorship of Cicadettini dates from Buckton (1890), and not Buckton (1889), contra Moulds (2005) and 
Boulard (1988, 1998), because no new family group taxon is given in Buckton (1889), whereas “Cicadetta is 
explicitly named at sub-family level in Buckton (1890). The name is corrected to Cicadettinae following Articles 
11.7.1.3 and 11.7.2. 

Lee et al. (2016) placed Huechysini Distant as a junior synonym of Cicadettini. Mezammira Fieber, 1876 was 
recently resurrected by Gogala et al. (2017) with type species Tibicen flaveolus Brulle, 1832, but Dmitriev (2017) 
has shown this name to be a nomen nudum and that Oligoglena takes precedence. 


Tribe Hemidictyini Distant, 1905 

Type genus. Hemidictya Burmeister, 1835 (type species Hemidictya frondosa Burmeister, 1835). 

Included genera. Hemidictya Burmeister, 1835; Hovana Distant, 1905. 

Diagnosis. Distant’s (1905e) original description is broad and includes many disparate genera that have since 
been transferred. 

Distribution. Neotropics, Afrotropics (Madagascar). 

Comments. This tribe was not sampled in this study. 


Tribe Katoini Moulds & Marshall, n. tribe 

Type genus. Katoa Ouchi, 1938 (type species Katoa tenmokuensis Ouchi, 1938). 

Included genera. Katoa Ouchi, 1938. 

Diagnosis. Flead with supra-antennal plates meeting eyes. Postclypeus shape in transverse cross-section 
rounded; postclypial ridges lacking transverse grooves towards distal ends. Pronotal collar with lateral margins 
weakly ampliate; lateral tooth absent. Forewing pterostigma present; veins C and R+Sc close together; vein RA, 
aligned closely with subcosta (Sc) for its length; vein CuA divided by crossvein so that distal portion is longest. 
Flindwing with anal lobe broad and vein 3A usually curved at distal end, long, separated from wing margin. 
Foreleg femoral primary spine erect. Hindcoxae lacking large inner protuberances. Meracanthus tapering to a 
point, triangular or nearly so. Male opercula not completely encapsulating meracanthus, partly covering tympanal 
cavity. Male abdominal tergites with sides straight in cross-section; tergites 2 and 3 similar in size to tergites 4-7; 
epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below level of wing 
bases; timbal covers absent. Pygofer (Fig. 12) with upper lobe present, thickened; basal lobe small; dorsal beak 
absent. Uncus absent. Claspers short, usually separated. Aedeagus with theca recurved basally through less than 
90°, otherwise straight or gently curved; conjunctival claws absent but theca usually with distal spine-like 
appendages; and ventral rib of basal plate rod-like, suspended with attachment only at ends. 

Distinguishing features. Katoini n. tribe are distinguished from all other tribes in having, in combination, a 
narrow head so that the supra-antennal plates meet the eyes, male genitalia with no uncus, no dorsal beak, very 
small claspers, and no pseudoparameres, and a basal plate with the ventral rib attached only at its ends. 
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Distribution. China, Indomalaya. 

Comments. The status of this tribe is supported by its deep origins within the Cicadettinae in the molecular 
analysis (see clade 5, Fig. 4) and by divergent morphology. Lee (2012a) placed Katoa in the Cicadettini and noted 
the presence of claspers and thecal pseudoparameres. We have examined the male genitalia of K. taibaiensis Lei & 
Chou and a small undetermined species, but we could find no trace of pseudoparameres, structures that are 
definitive for the Cicadettini. Nor are pseudoparameres evident in the genitalia figures in Chou et al. (1997) for K. 
neokanagana, (Liu), K. paucispina Lei & Chou, K. chlorotica Chou & Lu, and K. paura Chou & Lu. We were 
unable to examine the genitalia of the type species, K. tenmokuensis Ouchi, but as its facies is consistent with other 
species in the genus it is reasonable to assume its genitalia will also be similar. Lee (2012a) does not say which 
species he found pseudoparameres in so we cannot verify this observation. 


Tribe Lamotialnini Boulard, 1976 

Tryellina Moulds, 2005. n. syn. 

Type genus. Lamotialna Boulard, 1976 (type species Lamotialna condamini Boulard, 1976). 

Included genera. Abricta Stal, 1866; Abroma Stal, 1866; Aleeta Moulds, 2003; Allobroma Duffels, 2011; 
Chrysolasia Moulds, 2003; Hylora Boulard, 1971; Lamotialna Boulard, 1976; Lemuriana Distant, 1905; 
Magicicada Davis, 1925; Monomatapa Distant, 1879; Musimoia China, 1929; Neomuda Distant, 1920; 
Oudeboschia Distant, 1920; Panka Distant, 1905; Sundabroma Duffels, 2011; Trismarcha Karsch, 1891; Tryella 
Moulds, 2003; Unduncus Duffels, 2011; Viettealna Boulard, 1980. 

Hylora, Musimoia, Oudeboschia, Panka, Unduncus and Viettealna may be incorrectly included here as it 
was not possible to examine specimens. 

Diagnosis. Flead with distance between supra-antennal plate and eye about equal to length of antennal plate. 
Postclypeus shape in transverse cross-section rounded; postclypial ridges lacking transverse grooves towards distal 
ends. Pronotal collar with lateral margins confluent with adjoining pronotal sclerites; lateral tooth absent (except in 
Magicicada). Forewing pterostigma present; veins C and R+Sc close together; vein RA, aligned closely with 
subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal portion is shortest, ffindwing with anal 
lobe broad and vein 3A usually curved at distal end, long, separated from wing margin. Foreleg femoral primary 
spine erect. Flindcoxae lacking a large inner protuberance. Meracanthus gradually tapering to a point, triangular or 
nearly so. Male opercula not completely encapsulating meracanthus, partly or completely covering tympanal 
cavity. Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7; 
epipleurites either rounded to ventral surface or reflexed without an inward V-shaped kink. Timbals extended 
below level of wing bases; timbal covers absent. Pygofer with upper lobe present, flat, sometimes ill-defined; basal 
lobe moderately developed; dorsal beak a part of chitinized pygofer. Uncus absent. Claspers large, dominating the 
whole 10th abdominal segment, often widely separated. Aedeagus with theca recurved basally through some 90- 
140°; conjunctival claws present; ventral rib of basal plate rod-like, suspended with attachment only at ends. Male 
reproductive system with accessory glands long in Aleeta, otherwise unknown. Female reproductive system with 
accessory glands of common oviduct long in Aleeta, otherwise unknown. 

Distinguishing features. The tribe can be defined by having aedeagal conjunctival claws. Other notable 
features are the lack of a developed uncus and the ventral rib on the underside of the basal plate which is rod-like 
and suspended with attachments only at ends, the claspers that are usually widely spaced, and the male timbals that 
extend below the level of the wing bases. 

Distribution. Global except South America. 

Comments. The five-gene tree places the Lamotialnini within a group of genera previously representing the 
subtribe Tryellina Moulds, 2005 n. syn. (in the tribe Taphurini as originally proposed by Boulard)—see clade 14, 
Fig. 4. Because Lamotialnini has priority, Tryellina is here synonymized. Chrysolasia was left out of Tryellina 
when the subtribe was proposed, but it is included here with Lamotialnini because of the diagnostic conjunctival 
claws (Moulds, 2003). Lemuriana is now included for the same reason (see Duffels, 2011). 

Boulard (1976b) originally placed the Lamotialnini in his subfamily Platypediinae. Then Boulard (1986a) 
abandoned the family Platypediidae (and thus the Platypediinae) and transferred the Lamotialnini into the then 
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family Tibicinidae. Later Boulard (1993, 2002) reduced the Lamotialnini to subtribal rank in the tribe Taphurini, 
subfamily Tibicininae. Moulds (2005) reinstated the tribe Lamotialnini. retaining it in the subfamily Tibicininae, 
but renamed the subfamily Cicadettinae. However, Sanborn (2013) in his world catalogue inadvertently placed the 
Lamotialnini in the new meaning of the Tibicininae, not the Tibicininae intended by Boulard (1986a) and Moulds 
(2005) that was renamed the Cicadettinae. A similar error occurred when Sanborn placed the Ydiellini in the 
current Tibicininae, rather than the Cicadettinae (see also Ruschel 2015). Moulds (2005) showed that the type 
genus of the then Tibicininae (now Cicadettinae) actually belonged to a small group of genera very different from 
the speciose Cicadettinae and, to avoid confusion for this new concept of the Tibicininae, proposed replacement of 
the name by its junior synonym Tettigadinae, but the idea failed to gain universal acceptance, including by 
Sanborn, and remains a point of confusion. 


Tribe Nelcyndanini Moulds & Marshall, n. tribe 

Type genus. Nelcyndana Distant, 1906 (type species Tibicen tener Stal, 1870). 

Included genera. Nelcyndana Distant, 1906. 

Diagnosis. Head with supra-antennal plates meeting eyes. Postclypeus shape in transverse cross-section 
rounded; postclypial ridges lacking transverse grooves towards distal ends. Pronotal collar with lateral margins 
weakly ampliate; lateral tooth absent. Forewing pterostigma present; veins C and R+Sc close together; vein RA, 
aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal and proximal 
portions about equal. Hindwing anal lobe narrow with vein 3A short, curved at distal end and separated from wing 
margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Meracanthus tapering 
to a point, triangular or nearly so. Male opercula not completely encapsulating meracanthus, partly covering 
tympanal cavity. Male abdominal tergites with sides curved in cross-section; tergites 2 and 3 similar in size to 
tergites 4-7; epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below 
level of wing bases; timbal covers absent. Pygofer (Fig. 11) with basal lobe large, positioned on distal half of 
pygofer, well beyond midlength; upper lobe very small, not sclerotized, superimposed over basal lobe; dorsal beak 
present. Uncus absent. Claspers small, basally bulbous, distally slender. Aedeagus with theca recurved basally 
through some 180°, otherwise straight or gently curved; without pseudoparameres; conjunctival claws absent; and 
ventral rib of basal plate rod-like, suspended with attachment only at ends. 

Distinguishing features. The superimposing of the upper pygofer lobe over the basal lobe is unique. The 
uncus has apparently divided as it has in the closely allied tribes Taphurini and Carinetini, but the two halves have 
migrated laterally across segment 10 to locate at the lateral extremities of the segment thus appearing as if an 
accessory to the claspers. The Nelcyndanini differ from the Taphurini and Carinetini in not having an ornamented 
basal lobe. 

Distribution. South-East Asia, including the Philippines. 

Comments. Duffels (2010) discussed the position of Nelcyndana and retained its earlier assignment to 
Taphurini. The need for this tribe is now apparent from its deep origins within the Cicadettinae in the molecular 
phylogeny (see clade 5, Fig. 4). Given that related tribes are scattered globally (Neotropical, Nearctic, Ethiopian, 
Palearctic and Oriental), it deserves further study. 


Tribe Pagiphorini Moulds & Marshall, n. tribe 

Type genus. Pagiphora Horvath, 1912 (type species Tibicen anmdata Brulle, 1832). 

Included genera. Pagiphora Horvath, 1912. 

Diagnosis. Head with supra-antennal plates meeting eyes. Postclypeus shape in transverse cross-section 
rounded; postclypial ridges lacking transverse grooves towards distal ends. Pronotal collar with lateral margins 
weakly ampliate; lateral tooth absent. Forewing pterostigma present; veins C and R+Sc close together; vein RA, 
aligned closely with subcosta (Sc) for only part of its length, much diverged distally; vein CuA, divided by 
crossvein at about midlength. Hindwing with anal lobe broad and vein 3A usually curved at distal end, long, 
separated from wing margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. 
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Meracanthus tapering to a point, triangular or nearly so. Male opercula not completely encapsulating meracanthus, 
partly covering tympanal cavity. Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 
similar in size to tergites 4-7; epipleurites rounded to ventral surface, without an inward V-shaped kink. Timbals 
extended below level of wing bases; timbal covers absent. Pygofer (Fig. 11) with upper lobe present, positioned on 
distal half of pygofer, well beyond midlength; basal lobe small, fused with pygofer margin; dorsal beak present. 
Uncus absent. Claspers short. Aedeagus with theca recurved basally through some 140°, otherwise straight or 
gently curved; without appendages (pseudoparameres absent); conjunctival claws absent; and ventral rib of basal 
plate rod-like, suspended with attachment only at ends. 

Distinguishing features. The Pagiphorini n. tribe are distinguished from all other tribes in having, in 
combination, vein RA, distally much diverged from subcosta (Sc); male abdomen rounded in cross-section so that 
epipleurites are rounded to ventral surface rather than reflexed; pygofer with upper lobe present, positioned on 
distal half of pygofer, well beyond midlength; and aedeagus with theca recurved basally through some 140°. 

Distribution. Western Palearctic. 

Comments. Pagiphora was previously included within the tribe Cicadettini (Metcalf, 1963), and this 
placement has never been questioned. However, the molecular results (see clade 5, Fig. 4) and absence of 
pseudoparameres show that Pagiphora does not belong with the Cicadettini (clade 13). 


Tribe Parnisini Distant, 1905 

Type genus. Parnisa Stal, 1862 (type species Cicadaproponens Walker, 1858). 

Included genera. Abagazara Distant, 1905; Acyroneura Torres, 1958; Adeniana Distant, 1905; Arcystasia 
Distant, 1882; Calopsaltria Stal, 1861; Calyria Stal, 1862; Crassisternalna Boulard, 1980; Derotettix Berg, 1882; 
Henicotettix Stal, 1858; Jafuna Distant, 1912; Kageralna Boulard, 2012; Koranna Distant, 1905; Luangwana 
Distant, 1914; Lycurgus China, 1925; Malgotilia Boulard, 1980; Mapondera Distant, 1905; Masupha Distant, 
1892; Parnisa Stal, 1862; Prunasis Stal, 1862; Psilotympana Stal, 1861; Rhinopsalta Melichar, 1908; Taipinga 
Distant, 1905; Zonga Distant, 1906. 

Diagnosis and distinguishing features. A summary diagnosis was provided by Moulds (2005). The genitalia 
are illustrated here in Fig. 12. 

Distribution. Neotropics, Palearctic, Afrotropics, Madagascar. 

Comments. Of the genera in this tribe, we have been able to study only Parnisa and Calyria (although not the 
type species of Calyria). We leave the tribe unchanged with one exception: Qnintilia is transferred to the subfamily 
Tettigomyiinae n. stat. following the results from the five-gene tree and confirmation of diagnostic morphological 
features. The extensive distribution of the tribe suggests that further study is needed. 


Tribe Pictilini Moulds & Hill, n. tribe 

Type genus. Pictila Moulds, 2012 (type species Tibicen occidentalis Coding & Froggatt, 1904). 

Included genera. Chrysocicada Boulard, 1989; Pictila Moulds, 2012. 

Diagnosis. Head including eyes as wide as lateral margins of pronotum and almost as wide as lateral angles but 
with supra-antennal plates meeting or nearly meeting eyes. Postclypeus shape in transverse cross-section rounded; 
postclypial ridges lacking transverse grooves towards distal ends. Pronotal collar with lateral margins confluent 
with adjoining pronotal sclerites; lateral tooth absent. Forewing pterostigma present; veins C and R+Sc close 
together; vein RA, aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal 
portion is longest. Hindwing with anal lobe broad and vein 3A usually curved at distal end, long, separated from 
wing margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Meracanthus 
gradually tapering to a point, triangular or nearly so. Male opercula not completely encapsulating meracanthus, 
partly covering tympanal cavity but extending distally beyond timbal cavity. Male abdominal tergites with sides 
convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7; epipleurites reflexed to ventral surface, 
without an inward V-shaped kink. Timbals not extended below level of wing bases; timbal covers absent. Pygofer 
(Fig. 11) with upper lobe present, thickened, positioned on distal half of pygofer, well beyond mid length; basal 
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lobe moderately developed; dorsal beak absent or present as a part of chitinized pygofer. Uncus absent. Claspers 
large, dominating the whole 10th abdominal segment. Aedeagus with theca recurved basally through some 140°, 
otherwise straight or gently curved; without appendages; ventral rib of basal plate rod-like, suspended with 
attachment only at ends. 

Distinguishing features. Distinguished from all other tribes by having, in combination, a head that is almost 
as wide as the lateral angles of pronotal collar but with supra-antennal plates meeting or nearly meeting the eyes, 
no timbal covers, the male pygofer with the basal lobe positioned on distal half of pygofer well beyond mid length, 
and the basal plate of the aedeagus with the ventral rib rod-like, suspended with attachment only at ends. 

Distribution. Australia. 

Comments. Two undescribed Australian species, probably different genera, appear likely to belong to this 
tribe, as shown in Marshall et al. (2016). 


Tribe Prasiini Matsumura, 1917 

Type genus. Prasia Stal, 1863 (type species P. faticina Stal, 1863). 

Included genera. Arfaka Distant, 1905; Bafutalna Boulard, 1993; Iruana Distant, 1905; Jacatra Distant, 
1905; Lembeja Distant, 1892; Mariekea Jong & Boer, 2004; Murphyalna Boulard, 2012; Prasia Stal, 1863; 
Sapantanga Distant, 1905. 

Diagnosis. A diagnosis of Asian/Australian taxa based on Boer (1995) was provided by Moulds (2005), who 
considered the inclusion of African genera here as tentative. 

Distribution. Afrotropics, Australasia, Neotropics ( Sapatanga ). 

Comments. Only Lembeja and Lacetas were treated in this study. Although we were unable to sample the type 
genus or species, genitalic illustrations of Prasia faticima Stal in Jong (1985) clearly show the claspers that are 
diagnostic of the Cicadettinae, so there is no question of the subfamily placement. 

Lacetas is here transferred to the tribe Tettigomyiini, which we have moved to the subfamily Tettigomyiinae n. 
stat. (see clade 6, Fig. 4), in accordance with morphological traits. Otherwise the tribe remains as given in Sanborn 
(2013). 


Tribe Taphurini Distant, 1905 

Type genus. Taphura Stal, 1862 (type species Cicada misella Stal, 1854). 

Included genera. Anopercalna Boulard, 2008; Chalumalna Boulard, 1998; Dorachosa Distant, 1892; 
Dulderana Distant, 1905; Elachysoma Torres, 1964; Imbabura Distant, 1911; Malloryalna Sanborn, 2016; 
Prosotettix Jacobi, 1907; Psallodia IJhler, 1903; Taphura Stal, 1862. 

Diagnosis and distinguishing features. Of the genera included above we have only studied Taphura. The 
following attributes are highlighted as potentially defining the Taphurini based on Taphura and allied tribes (see 
also Sanborn 2017). The uncus is absent but in some species the anal tube is lobed laterally (Fig. 11); the claspers 
are long and slender; the theca is basally turned through some 90°; the upper pygofer lobes are very small and 
substantially unsclerotized; the basal lobe is large, flat and ornamented with one or more protrusions; the opercula 
curve towards the abdominal midline but are very small, narrow and remain widely separated and far from the 
distal margins of the tympanal cavities. As these attributes are based solely on Taphura they should be consider as 
a guide only in defining the Taphurini pending a comprehensive review of all Taphurini genera. 

Distribution. Neotropics. 

Comments. Taphurini has a long history as a repository for usually small-bodied genera of uncertain 
classification. Following the molecular phylogenetic results, most genera from the tribe Taphurini are being 
transferred to the tribes Cicadettini, Lamotialnini, Nelcyndanini n. tribe, and Pictilini n. tribe of the Cicadettinae 
(clade 5, Fig. 4). Ligymolpa, Malagasia and Malgachialna are transferred to the tribe Malagasiini n. tribe of the 
subfamily Tettigomyiinae n. stat. (see clade 7). Selymbria is transferred to the tribe Selymbriini n. tribe of the 
subfamily Tibicininae (clade 3). Nosola is transferred to the tribe Fidicinini of the subfamily Cicadinae (see clade 
11). Additional genera remaining in the tribe may also be misplaced. 
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SUBFAMILY CICADINAE LATREILLE, 1802 


Type genus. Cicada Linnaeus, 1758 (type species C. orni Linnaeus, 1758). 

Included tribes. Arenopsaltriini Moulds n. tribe; Burbungini Moulds, 2005; Cicadini Latreille, 1802; 
Cicadmalleuini Boulard & Puissant, 2013; Cosmopsaltriini Kato, 1932; Cryptotympanini Handlirsch, 1925; 
Cyclochilini Distant, 1904; Distantadini Orian, 1963; Dundubiini Distant, 1905; Durangonini Moulds & Marshall 
n. tribe; Fidicinini Distant, 1905; Gaeanini Distant, 1905; Jassopsaltriini Moulds, 2005; Lahugadini Distant, 1905; 
Leptopsaltriini Moulton, 1923; Macrotristriini Moulds n. tribe; Oncotympanini Ishihara, 1961; Orapini Boulard, 
1985; Platypleurini Schmidt, 1918; Plautillini Distant, 1905; Polyneurini Amyot & Audinet-Serville, 1843; 
Psaltodini Moulds n. tribe; Psithyristriini Distant, 1905; Sinosenini Boulard, 1975; Sonatini Lee, 2010; 
Talcopsaltriini Moulds, 2008; Tamasini Moulds, 2005; Thophini Distant, 1904; Tosenini Amyot & Audinet- 
Serville, 1843; Zammarini Distant, 1905. 

Diagnosis (modified from Moulds, 2005). Metanotum entirely concealed at dorsal midline. Forewing veins 
CuP and 1A fused in part. Flindwing veins RP and M fused at their bases. Male opercula not strongly S-shaped and 
not with lateral margins deeply concave. Abdominal timbal covers present in most genera. Pygofer with distal 
shoulder well developed, often the most distal part of pygofer and either broad and rounded or distally extended 
into a pointed lobe; pygofer upper lobe either absent or present. Uncus of moderate length and retractable within 
pygofer. Claspers absent or present (some Dundubiini), if present then spined apically. Aedeagus without 
ventrobasal pocket; aedeagus restrained before or below uncus. Apical part of theca without leaf-like lateral lobes. 

Distinguishing features (Table 4). The following attributes define the Cicadinae: metanotum concealed at 
dorsal midline; male abdominal timbal covers present but lost in a few genera; male pygofer with distal shoulder 
well developed, often the most distal part of pygofer, either broad and rounded or distally extended into a pointed 
lobe; uncus of moderate length and retractable within pygofer. 

Distribution. Global. 

Comments. The previously held concept of the Cicadinae (Moulds 2005) remains unchanged (see clade 4, Fig. 
4). Tacuini n. syn. is synonymized with Cryptotympanini. Karenia and its tribe Sinosenini are transferred to 
Cicadinae from Cicadettinae. Cicadatrini is transferred from Cicadinae to Cicadettinae. Nosola and Durangona are 
transferred from Cicadettinae to Fidicinini and Durangonini n. tribe, respectively, both in Cicadinae. Hamzini 
Distant, 1905 is treated here as a junior synonym of Platypleurini pending Case 3761 which is before the ICZN (see 
Comments under Tribe Platypleurini). 


Tribe Arenopsaltriini Moulds, n. tribe 

Type genus. Arenopsaltria Ashton, 1921 (type species Fidicina fullo Walker, 1850). 

Included genera. Arenopsaltria Ashton, 1921; Henicopsaltria Stal, 1866. 

Diagnosis. Flead including eyes with vertex laterally elongate so that the distance between the supra-antennal 
plate and eye is much longer than the length of the supra-antennal plate. Postclypeus shape in transverse cross- 
section rounded. Pronotal collar with lateral margin moderately ampliate, at dorsal midline moderately broad, 
about as wide as lateral margin; weakly spined along much of margin. Forewing pterostigma present; vein RA, 
aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal portion is shortest or 
dividing about equally. Hindwing with anal lobe broad and vein 3A curved, long, separated from wing margin. 
Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Male opercula completely 
encapsulating meracanthus, completely covering tympanal cavity and overlapping. Male abdominal tergites with 
sides convex in cross-section; tergites 2 and 3 much enlarged, 2+3 equal to approximately half abdominal length; 
epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below wing bases. 
Timbal covers flat; reaching metathorax, fully rounded dorsally, meeting opercula ventrally and tightly closing 
timbal cavity; lower margin extending anteriorly from or very near auditoiy capsule. Pygofer (Fig. 10) dorsal beak 
present in Arenopsaltria as a part of chitinized pygofer but absent in Henicopsaltria, upper lobe present in 
Henicopsaltria, absent in Arenopsaltria', basal lobe moderately to well developed. Uncus with median lobe large, 
dominant, distally bifurcate; aedeagus restrained by tubular encapsulation on ventral surface of uncus; accessory 
spines (claspers) absent; ventrally restraining aedeagus by a pair of ventral apophyses. Aedeagus with ventral rib 
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completely fused with basal plate; theca with shaft recurved basally through 180° or more; without appendages. 
Male reproductive system with accessory glands short. 

Distinguishing features. Arenopsaltriini n. tribe are distinguished from all other tribes in having, in 
combination, a head with an elongate vertex where the distance between the supra-antennal plate and eye is much 
longer than the length of the supra-antennal plate, male timbal covers that are flat, fully rounded dorsally, and 
tightly close the timbal cavity, a pronotal collar that is moderately ampliate with a weakly spined margin, and an 
uncus that ventrally restrains the aedeagus by tubular encapsulation on ventral surface of uncus. 

Distribution. Australia. 

Comments. See ‘Comments on the Australian fauna’ in the Discussion. 


Tribe Burbungini Moulds, 2005 

Type genus. Burbunga Distant, 1905 (type species Tibicen gilmorei Distant, 1882). 
Included genera. Burbunga Distant, 1905. 

Diagnosis and distinguishing features. As in Moulds (2005, 2012). 
Distribution. Australia. 


Tribe Cicadini Latreille, 1802 

Type species. Cicada Linnaeus, 1758 (type species Cicada orni Linnaeus, 1758). 

Included genera. Cicada Linnaeus, 1758. 

Diagnosis and distinguishing features. Currently as in Lee & Hayashi (2003a) (as subtribe Cicadina). 

Distribution. Primarily western Palearctic, although many neglected names from other regions remain under 
Cicada. 

Comments. Wang et al. (2017) placed Cicadalna Boulard, 2006 as a junior synonym of Emathia Stal, 1866, 
simultaneously transferring it from the Cicadini to the Cicadatrini. 

Lee & Hayashi (2003a,b; 2004), Lee (2008), Lee & Hill (2010) and Lee (2010) rearranged the Cicadini to 
eventually include seven subtribes (Cicadina, Cosmopsaltriina, Dundubiina, Leptopsaltriina, Oncotympanina, 
Psithyristriina and Tosenina). Soon after this, Lee & Emery (2013, 2014) reinstated the Leptopsaltriina as the 
Leptopsaltriini and the Dundubiina as the Dundubiini respectively. Then Lee (2014) gave the remaining subtribes 
that he had placed in the Cicadini tribal rank (in the discussion headed 'Taxonomic list of Cicadidae from Laos', p. 
61). Several of these changes were made with little or no explanation, and recently Boulard (2013) presented a 
substantially different arrangement of the subtribes of Cicadini and Dundubiini, so further evaluation is needed (see 
also Wang et al. 2017). Table 5 illustrates the historical changes in Cicadini and related tribes (see clade 9, Fig. 4, 
and see also Ruschel 2015, p. 22). 


Tribe Cicadmalleuini Boulard & Puissant, 2013 

Type genus. Cicadmalleus Boulard & Puissant, 2013 (type species Cicadmalleus micheli Boulard & Puissant, 
2013). 

Included genera. Cicadmalleus Boulard & Puissant, 2013. 

Diagnosis and distinguishing features. As in Boulard & Puissant (2013, 2016). 

Distribution. Indomalaya (Thailand). 

Comments. Specimens of Cicadmalleus micheli , the only species in this tribe, were not available for study. 


Tribe Cosmopsaltriini Kato, 1932 

Type genus. Cosmopsaltria Stal, 1866 (Type species Cicada doryca Boisduval, 1835). 
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Included genera. Aceropyga Duffels, 1977; Brachylobopyga Duffels, 1982; Cosmopsaltria Stal, 1866; 
Diceropyga Stal, 1870; Dilobopyga Duffels, 1977; Inflatopyga Duffels, 1997; Moana Myers, 1928; Rhadinopyga 
Duffels, 1985. 

Diagnosis and distinguishing features. Duffels & Turner (2002) derived synapomorphies for the then 
subtribe Cosmopsaltriina from a cladistic analysis of all included genera. 

Distribution. SE Asia, Australasia, Oceania 

Comments. Lee (2014) elevated this from subtribe status without comment. 


Tribe Cryptotympanini Handlirsch, 1925 

Tacuini Distant, 1904: 300. n. syn. 

Type genus. Cryptotympana Stal, 1861 (type species Tettigonia pustulata Fabricius, 1787 = C. atrata Fabricius, 
1775). 

Included genera. Antankaria Distant, 1904; Auritibicen Lee, 2015; Cacama Distant, 1904; Chremistica Stal, 
1870; Cornuplura Davis, 1944; Cryptotympana Stal, 1861; Hadoa Moulds, 2015; Hea Distant, 1906; 
Heteropsaltria Jacobi, 1902; Lyristes Horvath, 1926; Megatibicen Sanborn & Heath, 2016; Neotibicen Hill & 
Moulds, 2015; Nggeliana Boulard, 1979; Raiateana Boulard, 1979; Salvazana Distant, 1913; Tacua Amyot & 
Audinet-Serville, 1843. 

Diagnosis and distinguishing features. Handlirsch (1925) includes no description. Moulds (2005) provided a 
diagnosis but redescription may be necessary following the removal of many genera. 

Distribution. Nearctic, Palearctic, Indomalaya, Oceania, Afrotropics. 

Comments. The five-gene tree showed that several taxa currently classified as Cryptotympanini are unrelated 
to Cryptotympana. Diceroprocta and Orialella have attributes suggesting that they are best placed in Fidicinini, a 
position supported by the molecular tree, while Arenopsaltria and Henicopsaltria are transferred to Arenopsaltriini 
n. tribe, Illyria and Macrotristria are transferred to Macrotristriini n. tribe, and Psaltoda, Anapsaltoda and 
Neopsaltoda are transferred to Psaltodini n. tribe. Antankaria , Hea, Heteropsaltria, and Nggeliana were not 
included in this study and are left in Cryptotympanini. A Madagascar species tentatively identified as close to 
matilei Boulard is listed under Chremistica but unrelated to Cryptotympana in the five-gene tree. We were unable 
to examine sufficient material of this species to place it and so we leave these in Cryptotympanini. 

Tacua (representing the monotypic Tacuini n. syn.) fell within the true Cryptotympanini clade on the five-gene 
tree (see clade 12, Fig. 4). Distant (1904) erected Tacuini based on the 'wings more or less opaquely coloured' and 
the rounded lateral margins of the pronotum, but colour is not a satisfactory tribal attribute and the shape of the 
pronotal collar is not definitive alone. Tacua speciosa Illiger has attributes clearly compatible with the 
Cryptotympanini, namely timbal covers that completely close the timbal cavity, opercula that pass the distal rim of 
the tympanal cavity, abdominal tergites 2 and 3 that are wider than segments 4-7, an aedeagus that is restrained by 
a pair of lobe-like ventral protrusions of the uncus, a theca that is basally turned through 180°, and a basal plate that 
is basally turned through 180° and with the apical lateral corners distally extended. Consequently the Tacuini are 
here synonymized. 

A case has been resurrected before the Commission (case 239) to suppress Tibicen Latreille, 1825 and its 
derivatives (e.g. Tibicenini Van Duzee, 1916) so that priority is given to its junior synonym Lyristes (see Boulard & 
Puissant 2014; Marshall & Hill 2014; Sanborn 2014b); this has implications for the use of the name 
Cryptotympanini. We follow Puissant et al. (2015) and Marshall (2015) in using Lyristes and Cryptotympanini 
while the case is pending. 


Tribe Cyclochilini Distant, 1904 

Type genus. Cyclochila Amyot & Audinet-Serville, 1843 (type species: Tettigonia australasiae Donovan, 1805). 
Included genera. Cyclochila Amyot & Audinet-Serville, 1843. 

Diagnosis and distinguishing features. As in Moulds (2005). 

Distribution. Australia. 
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Tribe Distantadini Orian, 1963 


Type genus. Distantada Orian, 1963 (type species Cicada thomasseti China, 1924). 

Included genera. Distantada Orian, 1963. 

Diagnosis and distinguishing features. As in the generic description. 

Distribution. Mascarene Islands 

Comments. This tribe was not sampled in this study. Unpublished genetic data support its position within 
Cicadinae. 


Tribe Dundubiini Distant, 1905 

Type genus. Dundubia Amyot & Audinet-Serville, 1843 (type species Tettigonia vaginata Fabricius, 1787). 

Included genera. Aola Distant, 1905; Ayesha Distant, 1905; Biura Lee & Sanborn, 2015; Champaka Distant, 
1905; Changa Lee, 2016; Cochleopsaltria Pham & Constant, 2017; Crassopsaltria Boulard, 2008; Dundubia 
Amyot & Audinet-Serville, 1843; Haphsa Distant, 1905; Kaphsa Lee, 2012; Khimbya Distant, 1905; Lethama 
Distant, 1905; Macrosemia Kato, 1925; Megapomponia Boulard, 2005; Meimuna Distant, 1905; Minilomia Lee, 
2013; Orientopsaltria Kato, 1944; Platylomia Stal, 1870; Sinapsaltria Kato, 1940; Sinosemia Matsumura, 1927; 
Sinotympana Lee, 2009; Songga Lee, 2016; Unipomponia Lee, 2014; Zaphsa Lee & Emery, 2014. 

Distribution. Paleartic, Indomalaya, Australasia, Western Pacific 

Diagnosis and distinguishing features. The tribe has been defined by Beuk (2002), Moulds (2005), and Lee 
& Emery (2014). 

Comments. The molecular tree very weakly supports the current identity of the Dundubiini except for the 
inclusion of Karenia, tribe Sinosenini (see clade 9, Fig. 4). Morphological examination showed Karenia to be 
incompatible with Lee & Emery's (2014) diagnosis of the tribe Dundubiini and with the genera included there, 
especially in the development of the timbal covers and abdominal structure. Flowever, the exact placement of 
Karenia here, along with the position of the Dundubiini taxa relative to Cosmopsaltriini and other groups within 
clade 9, is poorly supported due in part to our inability to amplify mitochondrial DNA without nuclear copies for 
Karenia (mtDNA is most informative for shallow relationships). We therefore recognize the possibility that 
Karenia is not exactly placed in the tree, and as Karenia is morphologically incompatible with other tribes we leave 
its tribal classification unchanged. 

Lee & Emery (2014) moved Lethama to Dundubiini from Cosmopsaltriina without comment. Authorship of 
Dundubiini was attributed to Atkinson (1886) by Metcalf (1963), but the name "DUNDUBIA group" from that 
publication does not conform to Article 11.7.1.1 (ICZN, 1999) pertaining to the formation of family group names. 
(The same argument pertains to family group names based on Tibicen, which are not currently in use but have been 
attributed to Atkinson's "TIBICEN group".) 


Tribe Durangonini Moulds & Marshall, n. tribe 

Type genus. Durangona Distant. 1911 (type species Durangona ligrina Distant. 1911). 

Included genera. Durangona Distant, 1911. 

Diagnosis. Head with supra-antennal plate meeting eye. Postclypeus shape in transverse cross-section angular; 
postclypial ridges with transverse grooves. Pronotal collar with lateral margins confluent with adjoining pronotal 
sclerites; lateral tooth absent. Forewing veins C and R+Sc close together; vein RA, abutting subcosta (Sc) for its 
length; vein CuA, divided by crossvein so that distal portion is longest. Hindwing with anal lobe narrow and vein 
3A straight, short, adjacent to wing margin. Foreleg femoral primary spine lying flat, prostrate. Hindcoxae lacking 
a large inner protuberance. Male opercula completely encapsulating meracanthus and completely covering 
tympanal cavity, not meeting. Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 similar 
in size to tergites 4-7; epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended 
below wing bases. Timbal covers reduced to a narrow marginal ridge. Pygofer (Fig. 10) dorsal beak absent; upper 
lobe absent; basal lobe moderately to well developed. Uncus with median lobe broad, long, dominant, apically 
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divided; restraining aedeagus by ventral expansion of the uncal wall; lacking a pair of ventral apophyses; accessory 
spines (claspers) absent. Aedeagus basal plate not depressed centrally and with ventral rib completely fused; theca 
meeting basal plate almost vertically, the shaft long and slender, pseudoparameres absent.- 

Distinguishing features. Durangonini n. tribe are distinguished from all other tribes in having, in 
combination, postclypial ridges with transverse grooves; vein RA, abutting the subcosta (Sc) for its length; and 
male timbal covers reduced to a narrow marginal ridge. 

Distribution. South America. 

Comments. Molecular data support this as a deeply divergent lineage within Cicadinae. The Durangonini n. 
tribe differ from their weakly supported sister clade, the Platypleurini, in having timbal covers reduced to a narrow 
marginal ridge, a pronotal collar with lateral margins confluent with adjoining pronotal sclerites rather than 
strongly flanged, and a forewing margin that is not dilated. 


Tribe Fidicinini Distant, 1905 

Hyantiini Distant, 1905: 304. n. syn. 

Type genus. Fidicina Amyot & Audinet-Serville, 1843 (type species Tettigonia mannifera Fabricius, 1803). 

Included genera. Ariasa Distant, 1905; Beameria Davis, 1934; Bergalna Boulard & Martinelli, 1996; 
Cracenpsaltria Sanborn, 2016; Diceroprocta Stal, 1870; Dorisiana Metcalf, 1952; Elassoneura Torres, 1964; 
Fidicina Amyot & Audinet-Serville, 1843; Fidicinoides Boulard & Martinelli, 1996; Guyalna Boulard & 
Martinelli, 1996; Hemisciera Amyot & Audinet-Serville, 1843; Hyantia Stal, 1866; Majeorona Distant, 1905; 
Mura Distant, 1905; Nosola Stal, 1866; Ollanta Distant, 1905; Orialella Metcalf, 1952; Pacarina Distant, 1905; 
Pompanonia Boulard, 1982; Prasinosoma Torres, 1963; Proarna Stal, 1864; Quesada Distant, 1905; 
Tympanoterpes Stal, 1861. 

Diagnosis. Head with supra-antennal plate shorter than, longer than, or equal to distance between supra- 
antennal plate and eye. Postclypeus shape in transverse cross-section bulbous, rounded or flattened. Pronotal collar 
with lateral margin moderately ampliate to confluent with adjoining pronotal sclerites, at dorsal midline moderately 
broad to wide but narrower than or equal to lateral angles. Forewing pterostigma present; vein RA, aligned closely 
with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal part shortest or about equally 
divided; node at about mid-length of wing or a little closer to the base than apex. Hindwing with anal lobe narrow 
or tending narrow with vein 3A straight or gently curved for most of its length, separated from wide margin. 
Foreleg femoral primary spine erect or prostrate. Hindcoxae with large inner protuberance. Male opercula 
completely encapsulating meracanthus, covering tympanal cavity and either almost meeting, meeting, or 
overlapping medially. Male abdominal tergites with sides nearly straight to convex in cross-section; tergites 2 and 3 
either a little larger or similar in size to at least one subsequent tergite; epipleurites without an inward V-shaped 
kink; epipleurites reflexed to ventral surface. Timbals extended below level of wing bases. Timbal covers flat or 
tending domed; reduced dorsally and either reaching or not reaching metathorax, the lower margin extending from 
or very near auditory capsule. Male genitalia (Fig. 10, see also Fig. 11) with pygofer dorsal beak present, barely 
developed, or absent; upper pygofer lobe absent; basal lobe moderately to well developed; distal shoulder well 
developed, sometimes hook-like. Uncus with median lobe large, dominant, with a pair of dorsal crests, in some 
genera fused and in Beameria much reduced; restraining aedeagus by a pair of ventral apophyses; accessory spines 
(claspers) absent. Aedeagus with ventral rib of basal plate completely fused; theca meeting basal plate almost 
vertically; basal plate deeply depressed centrally. 

Distinguishing features. The Fidicinini differ from all other tribes in having, in combination, hindcoxae with 
a large inner protuberance, timbal covers reduced dorsally, the uncus with a dorsal crest and ventral apophyses 
restraining the aedeagus. Differs from the Zammarini in having a dorsal crest on the uncus and well developed 
pygofer distal shoulders. Also the basal lobe is never bifurcate in Fidicinini but usually so in Zammarini. The 
Fidicinini also lack the characteristic medially angulate lateral pronotal margin found in many Zammarini. 

Distribution. Nearctic, Palearctic. 
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Durangona tigrina Psaltoda moerens 

Cicadinae: Durangonini Cicadinae: Psaltodini 





Arenopsaltria fullo Macrotristria angularis 

Cicadinae: Arenopsaltriini Cicadinae: Macrotristriini 



Fidicina mannifera Nosola paradoxa 

Cicadinae: Fidicinini Cicadinae: Fidicinini 


FIGURE 10. Male genitalia, lateral and ventral views, for type species of Durangonini n. tribe, Psaltodini n. tribe, 
Arenopsaltriini n. tribe, Macrotristriini n. tribe, Fidicinini, and for genus Nosola (transferred to Fidicinini), see upper part of 
Fig. 4. (be) dorsal beak; (bl) basal lobe; (ds) distal shoulder; (Ibu) lateral branch of uncus; (sc) subapical cercus; (tide) uncal 
dorsal crest; (tin) uncus; (upl) upper pygofer lobe; ( va) ventral apophysis. 
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Nelcyndana tener Pagiphora annulata 

Cicadettinae: Nelcyndanini Cicadettinae: Pagiphorini 


FIGURE 11. Male genitalia, lateral and ventral views, for type species of Diceroprocta (transferred to Fidicinini), Pictilini n. 
tribe, Carinetini, Taphurini. Nelcyndanini n. tribe, and for Pagiphorini n. tribe, see central part of Fig. 4. (as) anal style; (at) 
anal tube; (be) dorsal beak; ( bl ) basal lobe; (bla) basal lobe appendage; (cl) clasper; (db) dorsal branch of aedeagus; (ds) distal 
shoulder; (lat) lateral branch of anal tube; (Ibu) lateral branch of uncus; (Is) lateral spine; (udc) uncal dorsal crest; (upl) upper 
pygofer lobe; (va) ventral apophysis; (vb) ventral branch of aedeagus. 
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Comments. Although the timbal covers of all genera are reduced dorsally there is considerable variation in the 
extent of the forward development, barely so in Beameria to fully covering the timbal cavity in Diceroprocta, the 
latter never the less still reduced at its base. The dorsal crest is well developed in all genera except Beameria where 
it is much reduced but structurally evident at the base of the uncus. The considerably modified forewings of 
Nosola, where the forewing costa is strongly bowed and the node less than mid-length on the wing, are considered 
adaptations associated with sexual communication and like other such adaptions in other tribes not relevant at tribal 
rank. 


Tribe Gaeanini Distant, 1905 

Type genus. Gaeana Amyot & Audinet-Serville, 1843 (type species Cicada maculata Drury, 1773). 

Included genera. Ambragaeana Chou & Yao, 1985; Balinta Distant, 1905; Becquartina Kato, 1940; 
Callogaeana Chou & Yao, 1985; Gaeana Amyot & Audinet-Serville, 1843; Paratalainga He, 1984; Sulphogaeana 
Chou & Yao, 1985; Talainga Distant, 1890; Taona Distant, 1909; Trengganua Moulton, 1923. 

Distribution. Palearctic, Indomalaya. 

Diagnosis. As modified by Lee (2014) from Distant (1905b). 

Comments. Only Gaeana maculata was represented in the analysis, so the concept of the Gaeanini is 
unmodified here. Lee (2014) synonymized Talaingini Myers, 1929 with Gaeanini. Subtribe Becquartinina (tribe 
Gaeanini) was mentioned at tribal rank in Lee (2014, p. 61), but this appears to have been inadvertent because it 
was not among the list of Cicadini subtribes listed earlier in the paper as intended for tribe status. We leave 
Becquartinina at subtribal rank within Gaeanini (but see Boulard 2013, which lists Becquartinina, Gaeanina, and 
Talaingina as subtribes of Cicadini). 


Tribe Jassopsaltriini Moulds, 2005 

Type genus. Jassopsaltria Ashton, 1914 (type species Jassopsaltria rufifacies Ashton, 1914). 
Included genera. Jassopsaltria Ashton, 1914. 

Diagnosis and distinguishing features. As in Moulds (2005). 

Distribution. Australia. 


Tribe Lahugadini Distant, 1905 

Type genus. Lahugada Distant, 1905 (type species Pomponia dohertyi Distant, 1891). 

Included genera. Lahugada Distant, 1905. 

Diagnosis and distinguishing features. Distant (1905a) distinguished this tribe from its close relatives in the 
Dundubiini by the non-dentate lateral margins of the pronotum, the largely covered tympana, the “tympanal flaps” 
broader than long, and the short and somewhat globose opercula that are wider than the abdominal margin (visible 
dorsally). No recent refinement of this concept is available. 

Distribution. India (Assam and N. West Bengal). 

Comments. None. 


Tribe Leptopsaltriini Moulton, 1923 

Type genus. Leptopsaltria Stal, 1866 (type species Cicada tuberosa Signoret, 1847). 

Included genera. Aetanna Lee, 2014; Cabecita Lee, 2014; Calcagninus Distant, 1892; Euterpnosia 
Matsumura, 1917; Formocicada Lee & Hayashi, 2004; Formosemia Matsumura, 1917; Galgoria Lee, 2016; 
Gudaba Distant, 1906; Inthaxara Distant, 1913; Leptopsaltria Stal, 1866; Leptosemia Matsumura, 1917; Manna 
Lee & Emery, 2013; Masamia Lee & Emery, 2013; Maua Distant, 1905; Minipomponia Boulard, 2008; 
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Miniterpnosia Lee, 2013; Mosaica Lee & Emery, 2013; Nabalua Moulton, 1923; Neocicada Kato, 1932; 
Neoterpnosia Lee & Emery, 2014; Paranosia Lee, 2014; Paratanna Lee, 2012; Purana Distant, 1905; Puranoides 
Moulton, 1917; Qurana Lee, 2009; Rustia Stal, 1866; Taiwanosemia Matsumura, 1917; Tanna Distant, 1905; 
Yezolerpnosia Matsumura, 1917. 

Diagnosis and distinguishing features. As in Lee & Emery (2013). 

Distribution. Nearctic, Palearctic, Indomalaya. 

Comments. This tribe was recently raised from subtribal rank by Lee & Emery (2013). The position of 
Gaeana maculata (Gaeanini), nested within Leptopsaltriini (see clade 9 in Fig. 4), renders the tribe paraphyletic, 
but because the genera in clade 9 have undergone extensive recent changes in classification we leave 
Leptopsaltriini unchanged pending more detailed analysis of the clade. 


Tribe Macrotristriini Moulds, n. tribe 

Type genus. Macrotristria Stal, 1861 (type species Cicada angularis Germar, 1834). 

Included genera. Illyria Moulds, 1985 Macrotristria Stal, 1870. 

Diagnosis. Head including eyes with vertex laterally elongate so that the supra-antennal plate is shorter than 
distance between supra-antennal plate and eye. Postclypeus shape in transverse cross-section rounded. Pronotal 
collar with lateral margin strongly ampliate, sloping in lateral view, evenly rounded in dorsal view, at dorsal 
midline broad, equal to about diameter of eye or greater or less so; lateral tooth absent. Forewing pterostigma 
present; vein RA, aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein so that distal 
portion is shortest. Hindwing with anal lobe broad and vein 3A curved, long, separated from wing margin. Foreleg 
femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Male opercula completely 
encapsulating meracanthus and completely covering tympanal cavity, almost meeting, meeting or overlapping. 
Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7; 
epipleurites reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below wing bases. 
Timbal covers flat; reaching metathorax but reduced dorsally and not tightly closing the timbal cavity; lower 
margin extending anteriorly from or very near auditory capsule. Pygofer (Fig. 10) dorsal beak present and a part of 
chitinized pygofer; upper lobe absent; basal lobe moderately to well developed. Uncus with median lobe digitate or 
basically tubular, long, dominant; accessory spines (claspers) absent. Aedeagus with ventral rib completely fused 
with basal plate; theca with shaft recurved basally through 180° or more; pseudoparameres absent; subapical cerci 
present. Male reproductive system with accessory glands long. 

Distinguishing features. Macrotristriini n. tribe are distinguished from all other tribes in having, in 
combination, a head with an elongate vertex where the distance between the eye and supra-antennal plate is much 
longer than the length of the supra-antennal plate, male timbal covers that are flat and reach the metathorax but are 
a little reduced dorsally, and a theca with one or two subapical cerci. 

Distribution. Australia. 

Comments. See ‘Comments on the Australian fauna’ in the Discussion. 


Tribe Oncotympanini Ishihara, 1961 

Type genus. Oncotympana Stal, 1870 (type species Pomponiapallidiventris Stal, 1870). 

Included genera. Mata Distant, 1906; Neoncotympana Lee, 2010; Oncotympana Stal, 1870. 

Diagnosis and distinguishing features. Lee (2010) stated that Oncotympanini can be distinguished from 
Cicadini and its other former subtribes by prominently globose male timbal covers. 

Distribution. China, southeast Asia. 

Comments. Lee (2010) reduced Oncotympanini to subtribe level and transferred it to Cicadini, then later 
returned the group to tribe status (Lee, 2014). 
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Tribe Orapini Boulard, 1985 


Type genus. Orapa Distant, 1905 (type species Pycna numa Distant, 1904). 
Included genera. Orapa Distant, 1905. 

Diagnosis. As in Boulard (1985). 

Distribution. Afrotropics. 

Comments. This tribe was not sampled in this study. 


Tribe Platypleurini Schmidt, 1918 

Type genus. Platypleura Amyot & Audinet-Serville. 1843 (type species Cicada stridula L.). 

Included genera. Afzeliada Boulard, 1973; Albanycada Villet, 1989; Attenuella Boulard, 1973; Azanicada 
Villet, 1989; Brevisiana Boulard, 1973; Canualna Boulard, 1985; Capcicada Villet, 1989; Esada Boulard, 1973; 
Hainanosemia Kato, 1927; Hamza Distant, 1904; Ioba Distant, 1904; Kalabita Moulton, 1923; Karscheliana 
Boulard, 1990; Koma Distant, 1904; Kongota Distant, 1904; Muansa Distant, 1904; Munza Distant, 1904; 
Oxypleura Amyot & Audinet-Serville, 1843; Platypleura Amyot & Audinet-Serville, 1843; Pycna Amyot & 
Audinet-Serville, 1843; Sadaka Distant, 1904; Sechellalna Boulard, 2010; Severiana Boulard, 1973; Soudaniella 
Boulard, 1973; Strumosella Boulard, 1973; Strumoseura Villet. 1999; Suisha Kato, 1928; Tugelana Distant, 1912; 
Ugada Distant, 1904; Umjaba Distant, 1904; Yanga Distant. 1904. 

Diagnosis and distinguishing features. As summarized in Moulds (2005). 

Distribution. Afrotropics, Palearctic, Indomalaya. 

Comments. Lee (2014), following Price (2010), formally recognized the priority of Hamzini Distant, 1905 
over Platypleurini. Case 3761 has been submitted to the ICZN, under Article 23.9.3 of the Code of Zoological 
Nomenclature (ICZN 1999), to maintain priority of Platypleurini (Marshall et al. 2018), and accordingly we 
maintain usage of the junior synonym (Art. 82.1). The type species of the tribe was not available for this study, and 
no modification to the concept is proposed. 


Tribe Plautillini Distant, 1905 

Type genus. Plautilla Stal, 1865 (type species Plautilla stalagmoptera Stal, 1865). 

Included genera. Plautilla Stal, 1865. 

Diagnosis and distinguishing features. As in Distant (1906). 

Distribution. Neotropics. 

Comments. This tribe was not examined in this study. In a doctoral dissertation, Goemans (2016) proposed 
that Plautillini may be synonymous with Zammarini. 


Tribe Polyneurini Amyot & Audinet-Serville, 1843 

Type genus. Polyneura Westwood, 1840 (type species Polyneura ducalis Westwood, 1840). 

Included genera. Angamiana Distant, 1890; Formotosena Kato, 1925; Graptopsaltria Stal, 1866; Polyneura 
Westwood, 1840. 

Diagnosis and distinguishing features. Amyot & Audinet-Serville’s (1843) original concept included two 
unrelated genera ( Cystosoma , Hemidictya) that have since been transferred, but no refined tribal description is 
available. 

Distribution. Palearctic, Indomalaya. 

Comments. Only Graptopsaltria was represented here. 
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Tribe Psaltodini Moulds, n. tribe 


Type genus. Psaltoda Stal, 1861 (type species Cicada moerens Germar, 1834). 

Included genera. Anapsaltoda Ashton, 1921; Neopsaltoda Distant. 1910; Psaltoda Stal, 1861. 

Diagnosis. Head including eyes with vertex laterally elongate so that the supra-antennal plate is shorter than 
the distance between the supra-antennal plate and eye. Postclypeus shape in transverse cross-section rounded. 
Pronotal collar with lateral margin strongly ampliate, sloping in lateral view, evenly rounded in dorsal view; at 
dorsal midline broad, equal to about diameter of eye or greater; lateral tooth absent. Forewing pterostigma present; 
vein RAj aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein about equally or with 
proximal portion shortest. Hindwing with anal lobe broad and vein 3A curved, long, separated from wing margin. 
Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Male opercula completely 
encapsulating meracanthus and completely covering tympanal cavity, overlapping. Male abdominal tergites flat in 
cross-section; tergites 2 and 3 much enlarged so that 2+3 accounts for half or more abdominal length; epipleurites 
reflexed to ventral surface, without an inward V-shaped kink. Timbals extended below wing bases. Timbal covers 
flat; reaching metathorax, fully rounded dorsally and tightly closing the timbal cavity; lower margin extending 
anteriorly from or very near auditory capsule. Pygofer (Fig. 10) dorsal beak absent; upper lobe present; basal lobe 
moderately to well developed. Uncus with median lobe digitate with expanded apex, long, dominant; accessory 
spines (claspers) absent; restraining aedeagus by membrane prior to ventral surface of uncus. Aedeagus ventral rib 
completely fused with basal plate; theca with shaft recurved basally through 180° or more; pseudoparameres 
absent; subapical cerci absent. Male reproductive system with accessory glands short. 

Distinguishing features. Psaltodini n. tribe are distinguished from all other tribes in having, in combination, a 
head with an elongate vertex where the distance between the eye and supra-antennal plate is much longer than the 
length of the supra-antennal plate, a very broad pronotal collar as wide as diameter of eye with its lateral margin 
strongly ampliate, sloping in lateral view, evenly rounded in dorsal view and without lateral teeth, male tergites 2 
and 3 much enlarged so that 2+3 accounts for half or more abdominal length, and a male uncus that is spatulate. 

Distribution. Australia. 

Comments. See ‘Comments on the Australian fauna’ in the Discussion. 


Tribe Psithyristriini Distant, 1905 

Type genus. Psithyristria Stal, 1870 (type species Psithyristria specularis Stal, 1870). 

Included genera. Basa Distant, 1905; Kamalata Distant, 1889; Onomacritus Distant, 1912; Pomponia Stal, 
1866; Psithyristria Stal, 1870; Semia Matsumura, 1917; Terpnosia Distant, 1892. 

Diagnosis and distinguishing features. As for Psithyristriina in Lee & Hill (2010). 

Distribution. Philippines. 

Comments. Lee & Hill (2010) synonymized Distant’s original concept with tribe Cicadini and provided a new 
definition for their subtribe Psithyristriina, following molecular evidence. Lee (2014) returned Psithyristriini to 
tribe status without comment. 


Tribe Sinosenini Boulard, 1975 

Type genus. Karenia Distant, 1888 (type species Karenia ravida Distant, 1888). 

Included genera. Karenia Distant, 1888. 

Diagnosis and distinguishing features. As in Boulard (1975a). 

Distribution. Asia, Indomalaya. 

Comments. Karenia , and its tribe Sinosenini are moved to Cicadinae from Cicadettinae following the 5-gene 
tree and morphological evidence (see clade 9, Fig. 4) showing a well-developed (but divided) uncus, the absence of 
claspers, a well-developed distal shoulder, and partial development of timbal covers. Further, Karenia has the 
pygofer dorsal beak positioned on a membrane rather than being a part of the sclerotized pygofer, a synapomorphy 
for a group of tribes that include the Dundubiini ( sensn Lee & Emery 2014), Cicadini (Moulds, 2005) and others. 
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Sinosenini had been synonymized with Carinetini (Duffels & van der Laan 1985) but was recognized by Wei et al. 
(2009) and Pham & Yang (2012). See also Comments under tribe Dundubiini. 


Tribe Sonatini Lee, 2010 

Type genus. Hyalessa China, 1925 (type species Hyalessa ronshana China, 1925). 

Included genera. Hyalessa China, 1925. 

Diagnosis and distinguishing features. As in Lee (2010). 

Distribution. Palearctic, Indomalaya. 

Comments. Sonata has been previously placed as a junior synonym of Hyalessa China, 1925, but its family- 
group name retains priority (Art. 40.1; ICZN 1999). 


Tribe Talcopsaltriini Moulds, 2008 

Type genus. Talcopsaltria Moulds, 2008 (type species Talcopsaltria olivei Moulds, 2008). 
Included genera. Talcopsaltria Moulds, 2008. 

Diagnosis and distinguishing features. As in Moulds (2008). 

Distribution. Australia. 


Tribe Tamasini Moulds, 2005 

Type genus. Tamasa Distant, 1905 (type species Cicada tristigma Germar, 1834). 

Included genera. Parnkalla Distant, 1905; Parnquila Moulds, 2012; Tamasa Distant, 1905. 

Diagnosis and distinguishing features. As in Moulds (2005). 

Distribution. Australia. 


Tribe Thophini Distant, 1904 

Type genus. Thopha Amyot & Audinet-Serville, 1843 (type species Tettigonia saccata Fabricius, 1803). 
Included genera .Arunta Distant, 1904; Thopha Amyot & Audinet-Serville, 1843. 

Diagnosis and distinguishing features. As in Moulds (2005). 

Distribution. Australia. 


Tribe Tosenini Amyot & Audinet-Serville, 1843 

Type genus. Tosena Amyot & Audinet-Serville, 1843 (type species Tettigonia fasciata Fabricius, 1787). 

Included genera. Ayuthia Distant, 1919; Distantalna Boulard, 2009; Tosena Amyot & Audinet-Serville, 1843. 
Diagnosis and distinguishing features. As in Amyot & Audinet-Serville (1843). 

Distribution. Palearctic, Indomalaya. 

Comments. This tribal concept remains unchanged since none of the genera were represented in this study. 


Tribe Zammarini Distant, 1905 

Type genus. Zammara Amyot & Audinet-Serville, 1843 (type species Tettigonia tympanum Fabricius, 1803). 

Included genera. Borencona Davis, 1928: Chinaria Davis, 1934: Daza Distant, 1905; Juanaria Distant, 1920; 
Miranha Distant, 1905; Odopoea Stal, 1861; Onoralna Boulard, 1996; Orellana Distant. 1905; Pmcollina Metcalf, 
1952; Uhleroides Distant, 1912; Zammara Amyot & Audinet-Serville, 1843; Zammaralna Boulard & Sueur, 1996. 
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Diagnosis. Head with distance between supra-antennal plate and eye equal to or shorter than length of supra- 
antennal plate. Postclypeus shape in transverse cross-section rounded or flattened. Pronotal collar with lateral 
margin ampliate and often angular, at dorsal midline moderately broad to moderately wide and never narrower than 
lateral angles. Forewing pterostigma present; vein RA, aligned closely or diverging from subcosta (Sc) for its 
length; vein CuAj divided by crossvein so that distal part shortest or about equally divided; node at about mid¬ 
length of wing, sometimes a little closer to the base than apex and sometimes a little further from base. Hindwing 
with anal lobe narrow with vein 3 A short, gently curved for most of its length, separated from wide margin. Foreleg 
femoral primary spine erect or prostrate. Hindcoxae with large inner protuberance. Male opercula completely 
encapsulating meracanthus, covering tympanal cavity and almost meeting. Male abdominal tergites with sides 
nearly straight; tergites 2 and 3 either a little larger or similar in size to at least one subsequent tergite; epipleurites 
without an inward V-shaped kink; epipleurites reflexed to ventral surface. Timbals extended below level of wing 
bases. Timbal covers domed; reduced dorsally and either reaching or not reaching metathorax, the lower margin 
extending from or very near auditory capsule. Male genitalia with pygofer dorsal beak present; upper pygofer lobe 
absent; basal lobe moderately developed, bi-lobed or tending so; distal shoulder not well developed. Uncus either 
singularly lobed or bi-lobed, without a pair of dorsal crests; restraining aedeagus by a pair of ventral apophyses; 
accessory spines (claspers) absent. Aedeagus with ventral rib of basal plate completely fused; theca meeting basal 
plate almost vertically; basal plate deeply depressed centrally. 

Distinguishing features. The Zammarini differ from all other tribes in having, in combination, hindcoxae with 
a large inner protuberance, timbal covers reduced dorsally, the uncus without a dorsal crest and ventral apophyses 
restraining the aedeagus. Differs from the Fidicinini in having no dorsal crest on the uncus and undeveloped 
pygofer distal shoulders. Also the basal lobe is never bifurcate in Fidicinini but usually so in Zammarini. The 
Zammarini also commonly have an ampliate pronotal lateral margin (reduced in Uhleroides ) that is often medially 
angulate that is never found in the Fidicinini. 

Distribution. Neotropics. 

Comments. In a dissertation, Goemans (2016) used genetic and morphological data to show a close 
relationship between Daza, Plautilla, and Zammara, and proposed synonymization of Dazini. Plautillini, and 
Zammarini. Dazini was formally transferred to Zammarini by Sanborn (2018). 


SUBFAMILY TETTIGOMYIINAE DISTANT, 1905, N. STAT. 

Type genus. Tettigomyia Amyot & Audinet-Serville, 1843 (type species T. vespiformis Amyot & Audinet-Serville, 
1843). 

Included tribes. Lacetasini Moulds & Marshall n. tribe; Malagasiini Moulds & Marshall n. tribe; 
Tettigomyiini Distant, 1905; Ydiellini Boulard, 1973. 

Diagnosis. Metanotum either exposed or concealed (in Lacetasini n. tribe) at dorsal midline. Forewing veins 
CuP and 1A fused in part. Hindwing veins RP and M fused at their bases. Abdominal timbal cavity lacking a timbal 
cover, or with a partial turned-back rim. Male opercula not strongly S-shaped and not with lateral margins deeply 
concave. Pygofer distal shoulder developed, often the most distal part of pygofer; pygofer upper lobe absent. Uncus 
long, directed distally, not retractable within pygofer; with a mid lateral flange but much reduced in Tettigomyia. 
Claspers absent. Aedeagus lacking a ventrobasal pocket; aedeagus restrained before or below uncus. Apical part of 
theca either simple or tending spatulate (modified in Malagasiini n. tribe), lacking leaf-like lateral lobes. 

Distinguishing features (Table 4). The Tettigomyiinae n. stat. (see clades 6-8, Fig. 4) have a mid lateral 
flange on the uncus that may be an apomorphy for this subfamily; regardless they can be recognized by a 
combination of features. They have distinctive genitalia in common with the Tibicininae in their long, non- 
retractable uncus. However, the male opercula of Tettigomyiinae differ from those of the Tibicininae in not having 
a distinctive S-shape with their lateral margins deeply concave. The Tettigomyiinae also lack the ventrobasal 
pocket of the aedeagus found in Tibicininae, and the hindwing veins RP and M are fused in Tettigomyiinae but not 
in Tibicininae. The Tettigomyiinae differ from both the Cicadettinae and the Cicadinae in having a non-retractable 
uncus. The Tettigomyiinae differ from the Cicadettinae in lacking claspers. 

Distribution. Afrotropics. 

Comments. Tettigomyiini and Ydiellini are transferred to Tettigomyiinae n. stat. from the Cicadettinae. See 
also ‘Comments on the African fauna’ in the Discussion. 
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Tribe Lacetasini Moulds & Marshall, n. tribe 


Type genus. Lacetas Karsch, 1890 (type species Lacetas cmnulicornis Karsch, 1890). 

Included genera. Lacetas Karsch, 1890. 

Diagnosis. Head including eyes very narrow, the supra-antennal plates compressed between postclypeus and 
eye. Postclypeus shape in transverse cross-section angular, in dorsal view about as long as head; postclypial ridges 
lacking transverse grooves towards distal ends. Pronotal collar with lateral margins not ampliate, ill-defined; lateral 
tooth absent. Forewings opaque green; veins C and R+Sc wide apart; vein RA, aligned closely with subcosta (Sc) 
for its length; vein CuA, divided by crossvein so that distal portion is longest. Hindwing with anal lobe narrow with 
vein 3A tending straight, separated from wing margin. Foreleg femoral primary spine erect. Hindcoxae lacking a 
large inner protuberance. Meracanthus long, gradually tapering to a point. Male opercula not completely 
encapsulating meracanthus, not covering tympanal cavity, not meeting. Male abdominal tergites with sides convex 
in cross-section; tergites 2 and 3 similar in size to tergites 4-7; epipleurites reflexed to ventral surface, without an 
inward V-shaped kink. Timbals extended below level of wing bases; timbal covers absent. Pygofer (Fig. 12) with 
upper lobe absent; distal shoulders developed but fused as one due to apical narrowing of the pygofer; basal lobe 
small, positioned beyond midlength; dorsal beak absent. Uncus long, undivided, not retractable within pygofer, 
restraining aedeagus by ventral encapsulation. Aedeagus with theca meeting basal plate near 90°, gently curved 
throughout its length, apically ornamented with a broad turned-back plate; lacking pseudoparameres; conjunctival 
claws absent; ventral rib of basal plate strongly keeled at about midlength. 

Distinguishing features. The Lacetasini n. tribe differ from other tribes in the Tettigomyiinae n. stat. in 
having forewing veins C and R+Sc widely separated and in the pronounced fin-like keel on the basal plate. The 
tribe differs from all other tribes in having, in combination, forewing veins C and R+Sc widely separated, and a 
male uncus that is long, undivided, and not retractable within the pygofer. 

Distribution. Africa. 

Comments. None. 


Tribe Malagasiini Moulds & Marshall, n. tribe 

Type genus. Malagasia Distant, 1882 (type species Malagasia inflata Distant, 1882). 

Included genera. Ligymolpa Karsch, 1890; Malagasia Distant, 1882; Malgachialna Boulard, 1980; Nyara 
Villet, 1999; Quintilia Stal, 1866. 

Diagnosis. Head with distance between supra-antennal plate and eye about equal to length of antennal plate. 
Postclypeus in transverse cross-section rounded, in dorsal view short, much less than length of head; postclypial 
ridges lacking transverse grooves towards distal ends. Pronotal collar narrow, with lateral margins moderately 
ampliate; lateral tooth absent. Forewing pterostigma absent. Forewing veins C and R+Sc close together; vein RA, 
aligned closely with subcosta (Sc) for its length; vein CuA, divided by crossvein at about midlength or with distal 
portion longest. Hindwing with anal lobe narrow to wide with vein 3A tending straight, separated from wing 
margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner protuberance. Meracanthus long, 
gradually tapering to a point. Male opercula completely encapsulating meracanthus, covering tympanal cavity, not 
meeting. Male abdominal tergites with sides convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7; 
epipleurites rounded to ventral surface, without an inward V-shaped kink. Timbals level with or extended below 
level of wing bases; timbal covers absent. Pygofer (Fig. 12) with upper lobe absent; distal shoulder well developed; 
basal lobe broad, flat, adhered to pygofer; dorsal beak present. Uncus long, undivided, not retractable within 
pygofer, restraining aedeagus by ventral encapsulation not extending to uncal apex. Aedeagus with theca meeting 
basal plate near vertically, apically tending spatulate; lacking pseudoparameres; conjunctival claws absent; ventral 
rib of basal plate fused along its length. 

Distinguishing features. In the subfamily Tettigomyiinae n. stat., the Malagasiini n. tribe differ from the 
Lacetasini n. tribe in having forewing veins C and R+Sc close together rather than widely separated; from the 
Tettigomyiini in having a dorsal beak and the aedeagus restrained by ventral encapsulation of the uncus that does 
not extend to the uncal apex, and from the Ydiellini in lacking its distinctive male genitalia where the uncus is 
large, very wide and duck-bill shaped and the aedeagus is ornamented with a large, wide apical 'cover' that shields 
a pair of very large, leaf-like lobes. 
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Distribution. Africa and Madagascar. 

Comments. We were unable to study all African genera and others may belong here, especially some currently 
placed in the Tettigomyiini. See also ‘Comments on the African fauna' under Discussion. Nyara Villet is 
transferred from Taphurini to Malagasiini n. tribe following genitalia illustrations in Villet (1999) and comments 
by Villet that the genus is allied to Quintilia. 


Tribe Tettigomyiini Distant, 1905 

Type genus. Tettigomyia Amyot & Audinet-Serville, 1843 (type species T. vespiformis Amyot & Audinet-Serville, 
1843) 

Included genera. Bavea Distant, 1905; Gazuma Distant, 1905; Paectira Karsch, 1890; Spoerryana Boulard, 
1974; Slagea Villet, 1994; Slagira Stal, 1861; Tettigomyia Amyot & Audinet-Serville, I 843; Xosopsaltria Kirkaldy, 
1904. 

Diagnosis. Distant (1905e) described the Tettigomyiini as having a broad and short forewing, not scarcely 
longer than the body, sometimes scarcely longer than the abdomen, and an abdomen usually inflated ("always 
thickened"). Other notable features include a bulbous male abdomen but one that has the epipleurites reflexed to 
the ventral surface, a male pygofer (Fig. 12) with a flat rounded basal lobe adhered to the pygofer margin and no 
dorsal beak, the aedeagus restrained by ventral encapsulation of the uncus that reaches the apex of the uncus, and a 
theca that meets the basal plate vertically. Villet (1997) noted that a “bottle-necked” shape of the major rib of the 
timbal is found in Bavea, Paectira, Stagea, Stagira, Tettigomyia, and Xosopsaltria, and Villet (1994) listed 
additional characters linking some of these genera. 

Distinguishing features. In the subfamily Tettigomyiinae n. stat. (clades 6-8, Fig. 4), the Tettigomyiini differ 
from the Lacetasini n. tribe in having the forewings hyaline instead of opaque green and forewing veins C and 
R+Sc close together rather than widely separated; from the Malagasiini n. tribe in having no dorsal beak and the 
aedeagus restrained by ventral encapsulation of the uncus that extends to the uncal apex; and from the Ydiellini in 
lacking its distinctive male genitalia in which the uncus is large, very wide and duck-bill shaped and the aedeagus 
is ornamented with a large, wide apical 'cover' that shields a pair of very large, leaf-like lobes. 

Distribution. Africa and Madagascar 

Comments. Villet (1993, 1997) noted the morphological similarities between Stagira and Tettigomyia and 
suggested that they may be phylogenetically allied. 


Tribe Ydiellini Boulard, 1973 

Type genus. Maroboduus Distant, 1920 (=Ydiella Boulard, 1973) (type species Ydiella gilloni Boulard, 1973). 

Included genera. Maroboduus Distant, 1920; Nablistes Karsch, 1891. 

Diagnosis and distinguishing features. Boulard (1973) distinguished the tribe Ydiellini for Maroboduus 
based on the presence of thickened forewing veins adjoining the apical and ulnar cells of the forewing (the ulnar 
cells being enlarged) and a row of teeth on the hindwing costa, both of these characters apparently being involved 
in the generation of sound. The five gene tree shows Nablistes to be closely related to Maroboduus (clade 8, Fig. 4), 
so it is here transferred from Chlorocystini. While Nablistes lacks Boulard's diagnostic attributes associated with 
sound production it shares with Maroboduus a remarkable and very distinctive male genitalia; the uncus is large, 
very wide and duck-bill shaped and the aedeagus of both is similarly and extensively ornamented with a large, wide 
apical 'cover' that is spined basally on either side, which in turn shields a pair of very large, leaf-like lobes. 

Distribution. Africa. 

Comments. The need for this tribe is apparent from its deep origins within the Cicadettinae, following the 
molecular phylogenetic results. Morphological distinctiveness precludes combining Maroboduus and Nablistes 
with their nearest relatives in the tree. Ydiella was synonymized with Maroboduus but the family-group name 
retains priority (Article 40.1; ICZN 1999). The tribe was inadvertently listed in subfamily Tibicininae in the 
catalogue by Sanborn (2013), as discussed under Tribe Lamotialnini (see also Ruschel, 2015). 
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Katoa tenmokuensis Parnisa designata 

Cicadettinae: Katoini Cicadettinae: Parnisini 



Tettigomyia vespiformis Malagasia inflata 

Tettigomyiinae: Tettigomyiini Tettigomyiinae: Malagasiini 




Lacetas annulicornis Selymbria stigmatica 

Tettigomyiinae: Lacetasini Tibicininae: Selymbryiini 


FIGURE 12. Male genitalia, lateral and ventral views, for type species of Katoini n. tribe, Parnisini (type not available), 
Tettigomyiini, Malagasiini n. tribe, Lacetasini n. tribe, and Selymbriini n. tribe, see lower part of Fig. 4. (be) dorsal beak; (bl) 
basal lobe; (cl) clasper; (ds) distal shoulder; (If) lateral flange; (un) uncus; (upl) upper pygofer lobe. 
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SUBFAMILY TIBICININAE DISTANT, 1905 


Type genus. Tibicina Kolenati, 1857 (type species Cicada haematodes Scopoli, 1763). 

Included tribes. Chilecicadini Sanborn, 2014; Platypediini Kato, 1932; Selymbriini Moulds & Marshall n. 
tribe; Tettigadini Distant, 1905; Tibicinini Distant, 1905. 

Diagnosis (modified from Moulds, 2005). Metanotum entirely concealed at dorsal midline (except in 
Platypedia and Tibicina). Forewing veins CuP and 1A unfused (fused in Platypedia and Neoplatypedia). Hindwing 
veins RP and M unfused at their bases. Male opercula with distinctive S-shape and deeply concave lateral margins, 
and with distal margins not reaching distal margins of tympanal cavities. Abdominal timbal cavity lacking timbal 
covers or with a partial turned-back rim. Pygofer with distal shoulder undeveloped; pygofer upper lobe usually 
absent (present in Selymbriini n. tribe). Uncus exceedingly long and non-retractable within pygofer. Claspers 
absent. Aedeagus with ventrobasal pocket present; aedeagus restrained by tubular encapsulation below uncus. 
Apical part of theca with a pair of leaf-like lateral lobes. 

Distinguishing features (Table 4). Hindwing veins RP and M unfused at base. Uncus exceedingly long and 
non-retractable within pygofer. Aedeagus with ventrobasal pocket present. Aedeagus with apical part of theca 
bearing a pair of leaf-like lateral lobes and a non-retractable tubular vesica. Male opercula with a distinctive S- 
shape, their lateral margins deeply concave, their distal margins not reaching distal margins of tympanal cavities, 
and basally not extending beyond meracantha. 

Distribution. Neotropics, Neacrtic, Palearctic. 

Comments. Selymbria is transferred to Tibicininae (see clade 3, Fig. 4) from the Cicadettinae to form the 
Selymbriini n. tribe. 

The Tibicininae, with type genus Tibicina, acquired a completely different concept in the revised classification 
of Moulds (2005) by removal of Tibicina from the subfamily it was traditionally associated with, now the 
Cicadettinae. To avoid confusion in the application of this name, Moulds proposed using the name of its junior 
synonym Tettigadinae, a proposal that required a submission to the International Commission of Zoological 
Nomenclature to suppress the name Tibicininae. However, the proposal was not universally accepted following 
Moulds’s revision so no appeal was made for suppression. 

Family group names based on Tibicina have sometimes been attributed to Buckton (1889) (e.g., Tibicinidae in 
Metcalf 1963). However, Buckton's name "Tibicinae", based on the stem "Tibic-", cannot be unambiguously linked 
to either Tibicen or Tibicina , both of which were available, and the text of the paper offers no additional evidence. 
An application to the ICZN will be necessary to formally reject Buckton's name. 


Tribe Chilecicadini Sanborn, 2014 

Type genus. Chilecicada Sanborn, 2014 (type species Cicada occidentis Walker, 1850). 

Included genera. Chilecicada Sanborn, 2014. 

Diagnosis and distinguishing features. As in Sanborn (2014a). 

Distribution. South America. 

Comments. This tribe was not sampled in this study. Unpublished molecular data support its position within 
Tibicininae. 


Tribe Platypediini Kato, 1932 

Type genus. Platypedia Uhler, 1888 (type species Cicada areolata Uhler, 1861). 

Included genera. Neoplatypedia Davis, 1920; Platypedia Uhler, 1888. 

Diagnosis. As in Kato (1932). 

Distribution. Nearctic. 

Comments. This concept is consistent with the results of this study and no changes are proposed. 
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Tribe Selymbriini Moulds & Marshall, n. tribe 


Type genus. Selymbria Stal, 1861 (type species Cicada stigmatica Germar, 1834). 

Included genera. Selymbria Stal, 1861. 

Diagnosis. Head including eyes wide, nearly as wide or wider than lateral angles but with supra-antennal 
plates nearly meeting eyes. Postclypeus shape in transverse cross-section rounded; postclypial ridges lacking 
transverse grooves towards distal ends. Pronotal collar with lateral margins moderately ampliate, rounded, broadly 
U-shaped; lateral tooth absent. Metanotum lacking auxiliary sound-producing structures. Forewing pterostigma 
present; veins C and R+Sc close together; vein RA, aligned closely with subcosta (Sc) for its length; vein CuA, 
divided by crossvein so that distal portion is longest. Hindwing with anal lobe broad and vein 3A curved at distal 
end, short, separated from wing margin. Foreleg femoral primary spine erect. Hindcoxae lacking a large inner 
protuberance. Meracanthus gradually tapering to a point, triangular or nearly so. Male opercula not completely 
encapsulating meracanthus, completely covering tympanal cavity but not meeting. Male abdominal tergites with 
sides convex in cross-section; tergites 2 and 3 similar in size to tergites 4-7; epipleurites reflexed to ventral surface, 
without an inward V-shaped kink. Timbals extended below level of wing bases; timbal cavity with a turned-back 
rim. Pygofer (Fig. 12) with upper lobe present, flat; distal shoulder not developed; basal lobe moderately 
developed; dorsal beak a part of chitinized pygofer. Uncus exceedingly long, undivided, not retractable within 
pygofer. Aedeagus with theca not unlike that of the Tettigarctidae, very short, curved in a gentle arc, in lateral view 
distally broadened with broad rounded apex, in vertical profile narrow, bearing two pairs of flat triangular lobes 
dorsally, lacking any other appendages; vesica presumed absent; conjunctival claws and pseudoparameres absent; 
ventral rib of basal plate fused. 

Distinguishing features. The Selymbriini n. tribe differ from other tribes in the subfamily Tibicininae in 
having the supra-antennal plate almost reaching the eye, no male auxiliary auditory structure, the male aedeagal 
basal plate undulated and not right-angled distally, and a very short theca that is laterally expanded distally and 
ornamented. The tribe differs from all other tribes in having, in combination, a male uncus that is exceedingly long, 
undivided, not retractable within pygofer, and an aedeagus that has the theca very short and with a broad, flat, 
laterally expanded distal end ornamented with triangular wings not unlike in Tettigarctidae. 

Distribution. Neotropics. 

Comments. A deep position within the five-gene tree and a lack of shared attributes with its sister Platypediini 
support this tribe (see clade 3, Fig. 4). The basal position of Selymbria is reflected in the remarkable similarity of 
its aedeagus to that of its near sister Tettigarcta (Family Tettigarctidae). Selymbria is the only genus known within 
the Cicadidae showing this similarity, which shows how the basal plate in Cicadidae could be derived from that of 
Tettigarctidae. 


Tribe Tettigadini Distant, 1905 

Type genus. Tettigades Amyot & Audinet-Serville, 1843 (type species Tettigades chilensis Amyot & Audinet- 
Serville, 1843). 

Included genera. Acuticephala Torres, 1958; Alarcta Torres. 1958; Babras Jacobi, 1907; Calliopsida Torres, 
1958; Chonosia Distant, 1905; Coata Distant, 1906; Mendozana Distant, 1906; Psephenotettix Torres. 1958; 
Tettigades Amyot & Audinet-Serville. 1843; Tettigotoma Torres, 1942; Torrescada Sanborn & Heath, 2017. 

Diagnosis and distinguishing features. Distant's (1905c) original description, based largely on the medially 
angulate pronotal margin and exposed timbals, is now of limited value and redefinition is needed. 

Distribution. Neotropics. 

Comments. This concept is consistent with the results of this study. Torrescada was proposed as a replacement 
name for Torresia Sanborn & Heath, 2014, which was preoccupied (Sanborn & Heath 2017). 


Tribe Tibicinini Distant, 1905 

Type genus. Tibicina Kolenati, 1857 (type species Cicada haematodes Scopoli, 1763). 
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Included genera. Clidophleps Van Duzee, 1915; Okanagana Distant, 1905; Okanagodes Davis, 1919; 
Paharia Distant, 1905; Subpsaltria Chen, 1943; Subtibicina Lee, 2012; Tibicina Kolenati, 1857; Tibicinoides 
Distant, 1914. 

Diagnosis and distinguishing features. As in Distant (1905d). 

Distribution. Holarctic. 

Comments. This concept is consistent with the results of this study and no changes are proposed (see clade 3, 
Fig. 4). See under subfamily Tibicininae for comments on authorship. 


DISCUSSION 


Molecular phylogeny of the Cicadoidea 

The five-gene tree of the Cicadoidea (Fig. 4) contains well-supported relationships that support Moulds's (2005) 
results based on morphology (Fig. 3), especially clades 1-5. These patterns were also found when the genetic and 
morphological characters were analyzed together (Fig. 5). Tettigarcta (Tettigarctidae) falls outside the true cicadas 
(clade 1), as expected (Duffels 1993; Moulds 1990), and the subfamilies Tibicininae, Cicadinae, and Cicadettinae 
are recovered as clades 3, 4, and 5, respectively. Support is somewhat weaker for the subfamily Tibicininae in the 
ML analysis. A forthcoming study using anchored phylogenomic data finds stronger support for the clade (C. 
Simon et al. unpublished). Other patterns in the five-gene tree depart notably from Moulds’s phylogeny—for 
example, several South American Cicadinae genera were placed in a clade sister to the rest of Cicadinae by Moulds 
(2005), while they are nested within the subfamily here (as clade 11). 

This study sampled Cicadidae genera more broadly than Moulds’s analysis, leading to the discovery of new, 
geographically restricted deep level clades in Fig. 4. Many of the African and Madagascar genera appear in a set of 
clades (6-8) branching off in unresolved order from the base of clade 2, separate from the groups corresponding to 
the existing subfamilies (see Taxonomy discussion below). Other intriguing geographic trends are apparent. The 
early-diverging Tibicininae are absent from Africa and Australia while the Cicadinae and Cicadettinae are global in 
distribution (minus Antarctica), and the North American periodical cicada genus Magicicada is remarkably closely 
related to Tryella and Aleeta from Australia (see clade 17), confirming results from analysis of genitalic features 
(Moulds 2003). While Moulds (2005, p. 424) suggested a potential connection between Pamisa from South 
America and the Australian Chlorocystini and Prasiini based on morphology, the molecular tree with better taxon 
sampling shows these lineages to be deeply divergent within Cicadettinae (clade 5). Other patterns within 
Cicadettinae continue to suggest an Australasian origin for the large tribe Cicadettini (clade 13), which contains 
about 15% of described cicada species, and which has radiated to a nearly global distribution during the late 
Cenozoic (Marshall et al. 2015, Owen et al. 2017). 

Many newer phylogenetic analyses use genomic datasets with hundreds of loci. This analysis uses five gene 
segments (two mitochondrial) and the full data matrix was just 62% complete, although for three core genes (3' 
COI, ARD1, and EF-la) sequence data are available for a given gene 78% of the time. Our conclusions are limited 
to the well-supported relationships in the five-gene tree, all of which were recovered in additional analyses 
intended to check for effects of missing data (compare Figs. 4 and 6). Furthermore, analyses intended to correct for 
base composition bias (RY coding, use of nonstationary models), which was a concern here due to the large amount 
of fast-evolving mtDNA data, similarly showed no differences in the well-supported relationships that form the 
basis of all conclusions of this paper (Figs. 7, 8). 


Evolution of morphology associated with sound production 

Several family group taxa in Cicadidae have been proposed based on unique features of the sound-producing 
apparatus, with only limited success. For example, subfamily Moaninae, proposed based on a unique scutellar- 
stridulatory method of sound production (Boulard 1976a), was synonymized by Duffels (1993) who used genitalic 
morphology to show a link to Aceropyga (Cosmopsaltriini), which has the usual timbal-based sound mechanism. 
Although Moana is not in our tree, Cosmopsaltriini is here found to be part of a radiation of closely related genera 
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from Asia and India (Fig. 4, clade 9). Tribe Plautillini. once placed at family level based on a unique form of timbal 
cover (Boulard 1975b; see also Duffels 1993; Moulds 2005) has been proposed as synonymous with the 
Zammarini by Goemans (2016) and Goemans et al. (in prep.) based on molecular and morphological data. The 
tribe Ydiellini (with type genus Maroboduus, and originally a subfamily) is here found on a deep branch in the 
five-gene tree (clade 8) and is closely related to Nablistes, which does not share its loss of timbals and unique 
wing-stridulatory mode of sound production. Most of the genera classified in the subfamily Cicadinae, which have 
been diagnosed by the presence of well-developed timbal covers since the time of Distant (1906), intriguingly 
appear as a well-supported clade despite a short supporting branch (clade 4). However, the five-gene tree shows 
that this clade also contains Durangona, Karenia, and Nosola, which appear to have lost timbal covers. Another 
group, the well-supported Cicadatrini tribe (clade 15), was previously placed in Cicadinae because it does possess 
timbal covers, but in our trees is nested in Cicadettinae (see also Wang et al. 2017), plausibly implying a 
convergent gain of timbal covers. Taxonomic changes associated with these findings and others are given in the 
Results. Together, these examples confirm that changes in morphology associated with sound production can occur 
rapidly and convergently in cicadas (see also Sanborn et al. 2016). 

Taxonomy 

Comments on the Australian fauna. Twelve of the thirteen Australian Cicadinae genera (all but Talcopsaltria) that 
were sampled, all largely endemic, form a very weakly supported clade in the five-gene tree (clade 10). Most of 
these genera have long branches (not due to our taxon sampling) that branch from an early rapid radiation, with no 
clear generic subgroups. Seven have been previously allocated to endemic tribes based on morphology. Only 
Talcopsaltria falls just outside the cluster of other Australian Cicadinae, but the branch is not well supported. 

The five Australian Cicadinae genera not allocated to endemic tribes have been previously placed in the 
Ciyptotympanini because of their partial morphological similarity to Cryptotympana (Moulds 2005). However, the 
five-gene tree now shows that Cn’ptotympana and its allies (clade 12) are not closely related to the Australian 
genera, so Henicopsaltria, Arenopsaltria, Psaltoda , Macrotristria and Illyria each require allocation to a new tribe 
or tribes. Finding an attribute, or combination of attributes, to uniquely define these five genera as a single tribe has 
proven elusive, which is not surprising given the lack of well-supported phylogenetic structure within clade 10. For 
example, all but Psaltoda have similar male tympanal cavities but other attributes such as development of the timbal 
covers are variable. Likewise, all but Illyria and Macrotristria have very broad male abdominal tergites 2 and 3 
occupying half the abdomen but tympanal cavities and other attributes are not compatible. We therefore reluctantly 
erect three additional tribes for these deep Australian lineages. Macrotristria and Illyria form a distinctive 
morphological entity and are placed in the Macrotristriini n. tribe. Psaltoda, together with Neopsaltoda and 
Anapsaltoda, also are distinctive and are placed in the Psaltodini n. tribe while Henicopsaltria and Arenopsaltria 
have features in common sufficient enough to combine them into a third tribe, Arenopsaltriini n. tribe. 

Comments on the African fauna. The subfamily Tettigomyiinae n. stat. is here loosely conceived for those 
African genera that clearly fall outside the Cicadinae, Cicadettinae and Tibicininae. In our five-gene tree they 
comprise clades 6-8, which are well supported individually but unresolved together. One could recognize each as a 
separate subfamily with some differing synapomorphies, e.g. the metanotum either exposed or concealed at the 
dorsal midline, but we consider such action premature without a comprehensive review of African genera. Instead 
we accept here a broad Tettigomyiinae awaiting refinement in a future study. In our concept of the subfamily 
Tettigomyiinae are several lineages suggestive of tribal rank. However, there are other African genera not included 
in our study that may change these tribal concepts and without an exhaustive study we place all these tentatively in 
just four tribes within Tettigomyiinae, two of them new. 

Comments on the South American fauna. The five-gene tree identifies a relatively deep clade of mostly South 
American genera with conflicting tribal placements in Cicadinae (clade 11). Close examination of morphology 
showed that Diceroprocta, Nosola, Orialella, and Quesada could be combined with Fidicina in a redefined 
Fidicinini. South American cicadas in the subfamily Cicadettinae are represented in our tree by genera in the tribes 
Carinetini, Taphurini, and Parnisini. Genera previously considered belonging to the Taphurini are widely dispersed 
throughout the five-gene tree; most cannot belong to this tribe. The genus Taphura, found only in South America 
(see Sanborn 2017), has several distinctive features and we hypothesize that the Taphurini sensu stricto are 
restricted to South America. Finally, the subfamily Tibicininae contains an extensive radiation of South American 
cicadas in the tribe Tettigadini represented in this paper by Tettigades and Acuticephala. This tribe dominates the 
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cicada fauna of temperate South America and forms a disjunct sister group to North American Tibicinini 
(Okanagana and relatives). Sister to Tibicinini + Tettigadini is another Northern-Southern Hemisphere pair, 
Platypedia and Selymbria, respectively. 

TABLE 5. Historical shifts in classification for cicadas in the Cicadini (subfamily Cicadinae) and allied tribes (clade 9 in 
Figs. 3-8)§. Only names (or type genera of family group names) that have been used at tribal rank at some point are 
shown; additional subtribes exist for some groups. Nominotypical subtribe names are omitted for simplicity. Asterisks 
denote taxa that were not addressed in the given publication and are therefore shown with their status at the time of the 
study. Where multiple papers are cited, the changes occurred over multiple publications. Only Lahugada and Cicadini 
have remained at tribal rank from 1985-present. 


Duffels & van der Laan 
1985 + (also Moulds 2005) 


Tribe Cicadini 


Tribe Dundubiini 

Genus Platylomia 
Subtribe Cosmopsaltriaria 
Subtribe Leptopsaltriaria 
Subtribe Tosenaria 


Tribe Gaeanini 


Tribe Lahugadini 


Tribe Oncotympanini 


Tribe Polyneurini 


Tribe Psithyristriini 
Subtribe Pomponiaria 


Tribe Talaingini 


Lee & Hill 2010; 
Lee 2010 


Tribe Cicadini 

Subtribe Cosmopsaltriina 

Subtribe Dundubiina 

"Genus Platylomia 
*Subtribe Leptopsaltriina 
Subtribe Oncotympanina 
*Subtribe Psithyristriina 

"Genus Pomponia 

Subtribe Tosenina 


Tribe Gaeanini 


*Tribe Lahugadini 


Tribe Polyneurini 


Tribe Sonatini 

Genus Hyalessa 


Tribe Talaingini 


Chou et al. 
1997 


Lee & Hayashi 
2003a,b; 2004 


Tribe Cicadini 

Tribe Dundubiini 

Genus Platylomia 
"Subtribe Cosmopsaltriaria 

Tribe Gaeanini 

"Tribe Lahugadini 

Tribe Leptopsaltriini 

Tribe Oncotympanini 

Tribe Polyneurini 

Tribe Pomponiini 

"Tribe Psithyristriini 

Tribe Talaingini 

Tribe Tosenini 

Genus Hyalessa 

Sanborn 

2013* 

Tribe Cicadini 

Subtribe Leptopsaltriina 
Subtribe Oncotympanina 

Subtribe Psithyristriina 

Genus Pomponia 

Tribe Dundubiini 

Genus Platylomia 

Subtribe Cosmopsaltriina 

Tribe Gaeanini 

Tribe Lahugadini 

Tribe Polyneurini 

Tribe Sonatini 

Genus Hyalessa 

Tribe Talaingini 

Tribe Tosenini 


Tribe Dundubiini™ 

Genus Platylomia 
Subtribe Cicadina^ 
Genus Leptopsaltria 

Genus Pomponia 

Subtribe Cosmopsaltriina 
Subtribe Tosenina 

*Genus Hyalessa 


"Tribe Gaeanini 


*Tribe Lahugadini 


*Tribe Oncotympanini 


Tribe Polyneurini 


"Tribe Psithyristriini 


*Tribe Talaingini 


Boulard 

2013 


Tribe Cicadini 

Subtribe Gaeanina 

Subtribe Talaingina 
*Subtribe Oncotympanina 

*Subtribe Psithyristriina 


Tribe Cryptotympanini 

Subtribe Polyneurina 


Tribe Dundubiini 

Genus Platylomia 
*Subtribe Cosmopsaltriina 

Subtribe Pomponiina 

Subtribe Tosenina 
Subtribe Leptopsaltriina 


*Tribe Lahugadini 


"Tribe Sonatini 

Genus Hyalessa 


Sanborn etal. 
2007 


Tribe Cicadini 

Subtribe Leptopsaltriaria 


Tribe Dundubiini 

*Subtribe Cosmopsaltriina 


Tribe Gaeanini 


*Tribe Lahugadini 


"Tribe Oncotympanini 


Tribe Platylomiini 


Tribe Polyneurini 


Tribe Pomponiini 


"Tribe Psithyristriini 


Tribe Talaingini 


Tribe Tosen ini 

"Genus Hyalessa 


Lee & Emery 
2013, 2014 


Tribe Cicadini 

Subtribe Cosmopsaltriina 
Subtribe Oncotympanina 

Subtribe Psithyristriina 
"Genus Pomponia 

Subtribe Tosenina 


Tribe Dundubiini 

"Genus Platylomia 


"Tribe Gaeanini 


"Tribe Lahugadini 


Tribe Leptopsaltriini 


"Tribe Polyneurini 


"Tribe Sonatini 

"Genus Hyalessa 


"Tribe Talaingini 


Lee 

2008 


Tribe Cicadini 

Genus Leptopsaltria 

Genus Pomponia 

Subtribe Cosmopsaltriina 

Subtribe Dundubiina 

Genus Platylomia 
Subtribe Tosenina 

"Genus Hyalessa 


Tribe Gaeanini 


"Tribe Lahugadini 


"Tribe Oncotympanini 


Tribe Polyneurini 


Tribe Psithyristriini 


Tribe Talaingini 


Lee 

2014 


Tribe Cicadini 


Tribe Cosmopsaltriini 


Tribe Dundubiini 

Genus Platylomia 


Tribe Gaeanini 

Genus Talainga 


Tribe Lahugadini 


Tribe Leptopsaltriini 


Tribe Oncotympanini 


Tribe Polyneurini 


Tribe Psithyristriini 

Genus Pomponia 


Tribe Sonatini 

"Genus Hyalessa 


Tribe Tosenini 


^ Kareniina (=Sinosenini) is in clade 9 of Fig. 4 but is not included here because it was classified in Cicadettinae during the period shown. 
+ Catalogue. 

n Lee & Hayashi (2003b) placed Cicadina as a subtribe of Dundubiini but Cicadini has priority. 


Comments on the Asian fauna. A large number of mostly Asian and Indian genera, some of which exhibit striking 
morphological evolution in color pattern and wing venation (e.g., Gaeana, Polyneura), form a distinctive, well- 
supported clade in the five-gene tree (clade 9). Despite the relatively shallow depth of this clade, its genera have 
been classified into no fewer than six tribes since the early 20* century, and recent years have seen rapid and 
sometimes erratic changes to the classification (Table 5), with the recent elevation of some groups (Lee 2014) 
bringing the number of tribes to ten before this study (see also Comments under tribe Cicadini). Two tribes, 
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Dundubiini and Leptopsaltriini, are paraphyletic on the five-gene tree as discussed after the tribal definitions (see 
clade 9). With the classification of Cicadini and its related tribes in flux, and considering the low clade supports in 
that section of the tree, we leave the arrangements unchanged (with the exception of Karenia and its tribe 
Sinosenini as discussed earlier). 


FUTURE DIRECTIONS 

Our study highlights the need for additional review and redescription of some cicada tribes following changes in 
their lists of included genera, especially older tribes such as Cryptotympanini and Parnisini. In addition, systematic 
analysis of the African groups created here is needed, with more thorough taxon sampling. 

A large number of Chinese and Indian genera and species still remain to be analyzed. Considering that this 
region has the highest generic diversity of cicadas, and the cicada faunas of these areas are likely a mixture of 
Oriental, Palaearctic and African elements, it is essential to study how these faunas have originated in relation to 
biogeography and diversification patterns of neighboring zoogeographic subregions. This will also shed light on 
the colonization and diversification of cicadas of the Indian Subcontinent. 

The results of this paper add to growing evidence that the widespread distributions of some taxonomically 
older cicada tribes are an artefact of inadequate classification (e.g., Chlorocystini, Cryptotympanini, Parnisini, 
Taphurini). Most tribes are regional in distribution, with notable exceptions in some cases attributable to the 
exploitation of expanding late Cenozoic habitats (e.g., Cicadettini; Marshall et al. 2016). Further study of tribes 
such as Parnisini, Chlorocystini, Lamotialnini, and Taphurini (and other cases noted in the tribal review) is needed 
to test the placement of genera that could not be included here. 
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